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In the South Atlantic and Gulf States the genus Stsyrinchium 
has expressed itself with marked emphasis. Although not 
hitherto regarded as forming more than a very insignificant feature 
of the southern flora the group actually embraces such a number 
of species that it must take rank among the largest homogeneous 
genera of the south. These numerous species in their general 
near relation yet perfect distinctness call to mind especially the 
interesting brotherhood of species in Aupanicum among the grasses. 

Since the publication of the first paper of this series describing 
some of these plants, additional material from the South has been 
received which reveals a further considerable number of species 
not hitherto suspected to exist. These come to light mainly 
through the important collection of the Biltmore Herbarium, 
kindly placed at my disposal by Mr. C. D. Beadle, and through an 
interesting series of specimens from the South Atlantic States for- 
warded by Mr. W. W. Ashe. 

Including the new species here described the total number now 
known to me from the region south of Washington, D. C., and 
east of the Mississippi is thirty-four. I have no reason to doubt the 
perfect validity of any one of these, but, on the contrary, am well 
satisfied that certain of them, as S. Carolinianumand S. Atlanticum, 
are still aggregates and that the number of species from the South- 
ern States will yet be materially augmented. 
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The Texan species will be treated separately in a subsequent 
paper. 
Sisyrinchium incrustatum 


Dull green and slightly glaucescent, turning dark when dry, 
25-50 cm. high: tufts coarsely brown fibrose at base, the slender 
roots much elongated. Leaves more than half the height of the 
stem, 1.5-3.5 mm. wide, erect, tapering to an aculeate point, rather 
thin but firm and chartaceous, usually harshly rugulose-scabrous 
between the nerves but varying from merely rugulose to densely 
incrustate with minute pale points, strongly close-nerved and striate, 
the striae below becoming prominent and pale in color, often with 
a lesser alternating series: stems often somewhat curved and 
twisted, 1.5—3 mm. wide, harsh and scabrous-rugulose like the 
leaves, especially the prominent wings, the edges like those of the 
leaves, closely ciliolate-serrulate ; nodes one or two, the lower one 
bearing an erect and prominent often much elongated leaf and two 
or three peduncles, the upper one terminating an outcurved pro- 
longation of the stem 4—g cm. long and with a shorter bracteal 
leaf and mostly three shorter peduncles; peduncles often out- 
curved, stout or slender, winged, stiff-ciliolate, bracteal leaves 
harsh and striate like the lower leaves, the clasping base some- 
what broadened and oppositely bicarinate: spathes erect or 
slightly bent, the subequal bracts 15-25 mm. long, stiff and 
strongly fine-striate, slenderly sharp attenuate to merely acute or 
the inner one apiculate from a scarious-margined apex, the outer 
one very narrowly hyaline-margined, smooth or obscurely scab- 
rous-rugulose : scales silvery-brown, acuminate, more than three- 
quarters the length of the inner bract; flowers 4-9, violet-blue, 
perianth about 8 mm. long; stamineal column 4-5 mm. high ; 
capsules dark, subglobose, 3-4 mm. high on suberect slightly 
exserted pedicels; seeds I-1.25 mm. in diameter, subglobose, 
finely pitted. 

NortTH CAROLINA: in damp or wet sandy soil or in open grassy 
woods, flowering in July, Forsythe Co., Winston, July, 1897, 
W. W. Ashe; Sampson Co., W. W. Ashe; Craven Co., July 3 
G. McCarthy, U. S. Nat. Herb. 

Related to S. arenicola and S. xerophyllum Greene and appar- 
ently in close affinity with S. rufipes although a much larger and 


stouter plant in every way and flowering in midsummer instead of 
early spring. 


Sisyrinchium versicolor 


Becoming 35 cm. high, pale green and very glaucous, not dry- 
ing dark, the sheaths of the leaves rose-pink and the spathes 
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mostly purplish-tinged ; tufts not fibrous at base ; roots slender 
and wiry. Leaves 1.5-3 mm. wide, close-striate, stiff, tapering to 
an acute point, the edges, like those of the stem mostly serrulate- 
roughened: stem simple or frequently developing a node with a 
prominent erect leaf and two peduncles, 1-2.5 mm. wide, the wings 
distinctly striate : spathes erect, the base narrowed downwards on 
the sides of the stem, the wings passing up on either side ; bracts 
and lower part of bracteal leaf closely roughened all over with mi- 
nute points, often prominently striate: outer bract much prolonged 
beyond the inner in simple stems, little surpassing it when the stem 
is branched, 2.5—5 cm. long, very acute, the narrowly hyaline mar- 
gins not united below ; inner bract narrow, 17-20 mm. long, often 
scarious and abruptly pointed at the apex: flowers pale blue, 
10-12 mm. long ; stamineal column about 5 mm. high: capsules 
on very delicate, slenderly exserted, subspreading pedicels, pale, 
apparently subglobose and about 3 mm. high, but not fully ma- 
ture in the specimens examined. 


Washington, D. C., to Georgia, flowering in May. 

Washington, D. C., May 11, 1884, U. S. Nat. Herb. 

NortH Carouina: Raleigh, May, 1896, hillsides, W. W. 
Ashe, Type ; Chapel Hill, W. W. Ashe. 

GeorGcia: A. W. Chapman in Herb. Torr. Bot. Club. 

Apparently nearest to S. iztermedium and S. mucronatum, but 
as compared with both much paler and more glaucous with 
stiffer more striate leaves and stem and scabrellous bracts. The 
roughened bracts have much the appearance of those of the twin- 
spathed S. scabrellum or of extreme forms of the more western 5S. 
campestre. The latter is a lower more slender species, with always 
simple stems, the inner bract emerging from the outer one more 
abruptly and at a point much nearer the less narrowed base of the 
spathe. 


Sisyrinchium Asheianum 


Caespitose in close tufts, 20-30 cm. high, not fibrillose-coated 
at base, pale green and glaucescent, the leaf sheathes and spathes 
purplish ‘to deep wine-purple ; leaves half the height of the stem 
or longer, erect, 0.5—1.5 mm. wide, close-striate, smooth or some- 
times roughened, tapering to a hardened acute or obtusely pointed 
tip: stems mostly about 1 mm. wide, the margins distinctly few- 
striate, the edges smooth or denticulate: spathes twin, or even 
three together, or in reduced stems sometimes solitary, sessile at 
the top of the stem and subtended by an erect bracteal leaf 2-6 cm. 
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long; bracts of spathes subequal, 10-16 mm. long, distinctly 
nerved, glabrous or slightly roughened with minute often purplish 
points, abruptly scarious obtuse and apiculate to attenuate ; inner 
bract of outer spathe equaling or mostly exceeding the outer one ; 
interior scales silvery white, from half to three quarters the length 
of the bracts ; flowers on hair-like exserted pedicels usually sub- 
spreading from the top of the spathe ; perianth deep violet-blue, 7— 
10 mm. long, stamineal column 4—5 mm. high: fruit not seen. 

NortH CAROLINA: Salisbury, Rowan Co., April 28, 1897, in 
wet meadows. Biltmore Herbarium. 


Intermediate in appearance with S. sacronatum and S. scabrel- 
‘um and related also to S. aldidum and S. capillare. From S. 


mucronatum it is distinguishable at once by its geminate spathes 
without regard to other characters. S. aldidum differs in brighter 
green color, broader, softer and less striate leaves and stem, larger 


spathes with the broader base passing more abruptly across the 


sides of the stem and with the bracts greener and more herbaceous 
and attenuate, less exserted pedicels, paler or white and larger 
flowers. SS. capilare is altogether more slender and delicate, and 
differs further in fibrillose-coated base, merely margined stem, and 
smaller spathes having narrower more attenuate bracts broadly 
white hyaline on the margins. 

S. Ashetanum clearly bears a very close relationship to S. sca- 
brellum but is mostly a much lower plant with narrower leaves and 
stem, less slender roots, more highly colored bracts which are 
much less herbaceous and attenuate, and smaller, deeper blue 
flowers ; it is moreover either quite glabrous throughout or with 
only obscure indications of the scabrellous investiture of bracts and 
leaves which is so noteworthy a character of S. scabrellum. The 
latter, as recorded on collectors’ labels, is a plant of dry wood- 
lands, S. Ashetanum of wet meadows. 

Named for Mr. W. Willard Ashe, whose collection of southern 
Sisyrinchia has furnished several new species and who was himself 
about to publish as new the plant here described. 


Sisyrinchium capillare 
Extremely slender and delicate, growing in erect thin tufts 20— 
45 cm. high, closely erect-fibrillose at base ; glaucescent, drying a 
dull olive-green, the spathes and leaf-bases often tinged with pale 
dull purple ; roots slender and wiry. Leaves from half to three 
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quarters the height of the stems, closely erect, almost filamentary, 
mostly .o5 mm. or less wide and strongly 2—4-striate, very smooth, 
attenuate-acute, in age often developing hardened tips: stems 
equally slender with the leaves, wiry and subterete, not winged but 
narrowly firm-margined, the edges smooth: spathes mostly two or 
sometimes single, rarely three together, sessile at the top of the stem 
and closely subtended by an elongated primary bract, very small, 
10-13 mm. long, the bracts subequal, mostly very acute or aculeate, 
somewhat membranous but distinctly nerved, glabrous, the mar- 
gins conspicuously white-hyaline ; primary bract straight and se- 
taceously slender, usually much elongated, 2-8.5 cm. long, the 
edges narrowly white-hyaline towards the striate base which is on 
both sides rather abruptly broader than the stem; interior scales 
silvery-white, usually but little shorter than the bracts: flowers 
light violet-blue on slenderly exserted, loosely erect, or finally 
flexuously spreading pedicels; perianth 6-8 mm. long ; stamineal 
column about 4 mm. high: capsules pale, subglobose, 2-3 mm. 
high ; seeds irregularly obovoid-subglobose, black, distinctly alve- 
olate, about .75 mm. in diameter. 

Nortu Carona to Florida, mostly in flat sandy woods, flower- 
ing in April and May. 

Nortu Carouina: Read,’ Herb. Acad. Nat. Sci. Phil.: Selma, 
April, 1899, W. W. Ashe. 

Souru Carotina: Aiken, May, 1899, W. W. Ashe. 

GeorGIA: Brunswick, April 16, 1899, W. W. Ashe. 

Froripa: South of Jacksonville, fourteen and twenty miles, 
May 13 and 18, 1899, W. W. Ashe. 

An exceedingly delicate plant, being one of the most slender 
species of the entire genus. In its most slender state, the stems 
and leaves appear almost thread-form, yet the plant may be 


equally tall with some of the stoutest species. : 


Sisyrinchium dichotomum 


Dull yellowish-green and glaucescent, not turning dark when 
dry, 30-40 cm. high, in thin erect tufts, not fibrose-coated at base, 
the roots slender and simple or nearly so. Leaves rather few, 
mostly about half the height of the plant, or a few longer, some- 
what openly erect, 2-6 mm. wide, often broadened upward to 
above the middle and tapering-acuminate, rather thin but firm, 
minutely crystalline-puncticulate, the broader ones somewhat dis- 
tantly striate-nerved, the edges very minutely close-serrulate to 
nearly smooth: stems broadly thin-winged and similar to the 
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leaves : inflorescence more or less dichotomous from 2-4 series of 
nodes, the primary node often below the middle of the plant ; 
leaves of the lower nodes very prominent, elongated and acumi- 
nate, manifestly broadened about the middle, sometimes even 
wider than the basal leaves; branches slightly diverging, usually 
only one of each pair forked, at least above the first or second 
node, the lower nodes usually bearing also 2-3 slender, often 
curved peduncles sometimes over 10 cm. long; uppermost 
peduncles 3-5 cm. long, often very slender and curved ; lower 
branches 6-12 cm. long, broadly winged, the upper series increas- 
ingly shorter and more slender: spathes green, very small, often 
scarcely broader than the peduncles and keeled on either side of 
the narrowed base by its ascending wings, straight, the bracts very 
narrow, thin and weakly few-nerved, sharp edged, more or less un- 
equal; outer bract slenderly attenuate, mostly prolonged beyond 
the inner one for 2-7 mm., the edges very narrowly white-hyaline 
below, united-clasping for 2-3 mm. at base ; inner bract 8-15 mm. 
long, slender-pointed ; flowers 3-9, white in the only specimens 
seen, very small, perianth about 5 mm. long, stamineal-column 
2-3 mm. high: capsules rather pale and thin-walled, trigonous- 
subglobose or obovoid, about 3 mm. high on very slender, flexu- 
ously-erect, exserted pedicels 15-23 mm. long; seeds only 1-2 
in each cell, large, 1.5—2 mm. in diameter, somewhat flattened- 
subglobose or obovoid, often bluntly angled, strongly umbilicate, 
black, at first rugulose, but becoming smooth or nearly so and 
even somewhat shining. 

Nortu Caroiina: Chimney Rock, Rutherford Co., May 11, 
1899, fruit mature and only a few flowers remaining. Biltmore Herb- 

A rather remarkable species, especially noteworthy by reason 
of its successively dichotomous system of branching, ample stem- 
leaves, very small white flowers, small capsules and few large 
seeds. Apart from its much greater amount of branching its gen- 
eral aspect is perhaps most like that of S. graminoides or forms of 
S. Carolinianum, though it may be more nearly related to the fol- 
lowing species. It has smaller flowers, broader stem-leaves and 
fewer larger seeds, than any other eastern species known to me. 


Sisyrinchium tenellum 


Growing in loose often leafy tufts 15-30 cm. high, not fibrose- 
coated at base, rather dark dull green, apparently not even glauces- 
cent, usually turning dark in drying; roots soft and _ slender. 
Leaves often equaling the stems though sometimes only half as 
high, very thin and grass-like, soft and openly erect or sometimes 
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firmer and strictly erect, 1-3 mm. or even 4 mm. wide, tapering 
and cuspidate, acute, distinctly few-nerved with fainter nerves in 
the very wide interspaces, the edges, as are those of the stem, very 
smooth or, sometimes, ciliolate-serrulate ; stem 1-3.5 mm. wide, 
loosely erect, weak and very flat mostly with broad thin wings 
nerved like the leaves ; nodes one or two, when two the lower one 
sometimes below the middle of the stem; bracteal leaves erect, 
usually long and narrow and surpassing the peduncles but some- 
times much shorter ; peduncles one or two, seldom three, diverg- 
ing, subequal or very unequal, 3-12 cm. long, slender, but flat and 
wing-margined, mostly under 1 mm. wide, sometimes nearly fili- 
form, the edges smooth to ciliolate-denticulate : spathes green, 
often abruptly deflected, small and narrow, not seldom scarcely 
broader than the peduncle; bracts membranous, weakly or ob- 
scurely few-nerved, slenderly attenuate and very acute, or some- 
times the inner one apiculate from a somewhat  scarious 
apex, the outer one usually more or less prolonged; outer bract 
12-25 mm. long, mostly surpassing the inner one 2-10 mm., but 
sometimes subequal with it, .slenderly attenuate, the margins 
narrowly white-hyaline, united-clasping for 2-5 mm. at base: inner 
bract usually closely appressed, under 1.5 mm. long: interior 
scales half the length of the spathes or less, becoming brownish 
tinged: flowers 3-5, violet-blue, distinctly fine-nerved, very small, 
perianth 5-8 mm. long, stamineal column 2.5—4 mm. high: cap- 
sules dark, subglobose, very small, 1.5—3 mm. high, on hairlike 
exserted pedicels somewhat spreading above ; seeds only 2-3 in 
each cell, globose, rough, only obscurely if at all umbilicate, very 
small, about .75 mm. in diameter. 

Alabama and Georgia, in moist soil, flowering in May and June. 

ALABAMA: Lee Co., Auburn, several collections by F. S. Earle, 
C. F. Baker, and L. M. Underwood, 1896-99, in Herb. F. S. 
Earle, Ala. Biol. Survey and Columbia University. 

GeorGiA: Floyd Co., Silver Creek, May 8, 1899, Biltmore 
Herb.; Jefferson Co., Louisville, Hopkins, Herb. Miss. Bot. Gard. 

An interesting species in close relationship with S. graminoides, 
but smaller, with generally much narrower stems and leaves, much 
smaller flowers and capsules, and fewer smaller seeds ; the leaves 
and stem are also thinner and softer and usually quite without ser- 
rulate edges, the leaves more tapering-acute, the small spathes 
relatively narrower and often or usually abruptly deflected, the 
bracts commonly more narrowly attenuate and unequal, the pedi- 
cels less exserted and flexuous. 
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The few-seeded capsules are suggestive of S. dichotomum to 
which, in other respects, the species seems to be related, but not 
so closely as to need detailed comparison. 

The above description of the species has been considerably 
modified to accommodate the collection cited from Silver Creek, 
Georgia, represented by a very full sheet of specimens. These 
differ from all the others in serrulate edges of stem and leaf, more 
slender peduncles uniformly much surpassing the bracteal leaves, 
rather broader and straighter spathes of less attenuate subequal 
bracts, the outer one less united clasping, the inner one mostly ab- 
ruptly pointed from a scarious tip. It is quite possible that this 
plant merits separate recognition. 


Sisyrinchium membranaceum 


Rather low, 20-25 cm. high, and loosely erect or assurgent in 
thin tufts not fibrose at base, arising from rather loosely short- 
branched rootstocks, the roots slender and nearly simple: plant 
scarcely if at all glaucescent, becoming dull brownish-green on the 
herbarium sheet. Leaves loosely suberect, half the height of the 
stem or more, I.5—3.5 mm. wide, cuspidate-acute, very thin and 
membranous, becoming somewhat shining when dry, delicately 
but prominently few-nerved with a secondary series of faint nerves 
in the interspaces which are very minutely and closely crystalline- 
puncticulate, edges of the leaves mostly minutely close-serrulate : 
stem similar to the leaves, broadly thin-winged, the raised line of 
the proper stem very narrow: node one, rarely two, bearing a 
short erect bracteal leaf 2-6 cm. long, and two slender peduncles 
4-10 cm. long, frequently longer than the stem: peduncles flat, 
wing-margined and serrulate-roughened, distinctly constricted 
transversely below the spathes, the outer one slightly diverging, 
often only half the length of the erect inner one: spathes green 
or tinged with purple, slightly deflected or straight, the subequal 
bracts thinand membranous and delicately or obscurely veined, 
rather sharply keeled and almost cuspidate-acute, mostly 15 mm. 
or less long (13-18 mm.) either one slightly the longer, the outer 
one narrowly attenuate, very narrowly hyaline-edged, united-clasp- 
ing below for 4-6 mm., sometimes for half its length: inner bract 
rather broader above and more abruptly acute : interior scales often 
equaling the bracts or nearly so, but sometimes much shorter, 
brownish-tinged : flowers 3-5, violet-blue, perianth rather firm and 
shining membranous in the dried specimens, the segments obovate- 
oblong, delicately firm-nerved, slenderly aristulate, 10-12 mm. long : 
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stamineal-column 5 mm. long, anthers small: capsules dark, trig- 
onous-subglobose, 3-5 mm. high, on delicate slenderly exserted 
pedicels, erect to widely spreading above ; seeds only 2-3 in each 
cell, immature but evidently large. 

Frioripa: Jackson Co., Marianna, April 20, 1899, in full flower ; 
rich shaded soil. Biltmore Herb. 

The relationship of this species is with S. graminotdes and S. 
tenellum, From the latter it is distinguished at once by much 
larger flowers and capsules without regard to other characters. 
The flowers are also rather larger than in S. graminoides with the 
broader segments apparently of a more firmly membranous tex- 
tuae as also are the more strongly few-nerved leaves ; the bracteal 
leaf is much shorter and less foliaceous, the peduncles relatively 
longer and the often deflected spathes much smaller, with less her- 
baceous bracts, the outer one more united, clasping below; the 
interior scales, though variable, become much longer than they are 
ever seen in S. graminoides and the few and larger seeds are a fur- 
ther noteworthy point of difference. The whole plant is lower and 
less erect than S. graminoides and with a more loosely branched 
underground system. 


Sisyrinchium flexile 


Tall and slender, about 50 cm. high, apparently in thin tufts, 
not fibrose-ceated at base, pale green but only slightly if at all 
glaucous. Leaves long and slender, the longer ones equaling the 
stems or nearly so, rather stiffly erect, withering-persistent, 1.5 
mm. wide, closely few-striate, somewhat obtusely pointed with a 
hardened tip, at least in age, very smooth throughout: stems 
equally smooth and slender with the leaves, somewhat flexuously 
erect, subterete and very narrowly firm-margined ; nodes one or 
two, distinctly swollen, when two the lower one bearing a some- 
what geniculate slender branch, nearly terete, with slightly rough- 
ened margins and a narrow bracteal leaf, the upper node bearing 
a very short bracteal leaf, sometimes with hardened incurved apex, 
and two delicate, nearly terete, slightly geniculate peduncles, 3-7 
cm. long; spathes pale, slightly deflected, 15 mm. or more long, 
narrow, especially the subterete base, the bracts subequal, closely 
striate, their narrow tips scarious-obtuse or sometimes short-apicu- 
late, the inner one sometimes the longer ; interior scales silvery 
white, 1%4+34 the length of the bracts ; flowers unknown : capsules 
5-10, dark brown and rather thick-walled, broadly oblong or 
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obovoid-oblong, 4-6 mm. high, on erect, more or less exserted 
pedicels slightly spreading above ; seeds numerous, very small, 
.O5—I mm. in diameter, black, alveolate, umbilicate. 

Mississippt: Petit Bois Island, May 8, 1898, with mature fruit, 
S. M. Tracy. 

A very slender species especially characterized by flexuously 
elongated stems and leaves, peculiarly thickened nodes, scarious- 
obtuse bracts and very small seeds. It appears to be nearest to 
S. Atlanticum, but possesses many points of difference. In addi- 
tion to those above referred to may be noted its less glaucous 
character, firmer and more wiry and subterete narrowly margined 
stem, narrower spathes of stiffer, less membranous, and more 
closely striate-nerved bracts, larger capsules. In the two scant 
specimens, which alone have afforded the outlines of the species, 
the shortened and scarious-obtuse, outer bract appears to represent 
a perfectly normal condition; should it prove to be constant it will 


afford a unique distinctive character among our species. 


Sisyrinchium Tracyi 

Pale green and slightly glaucescent, discoloring somewhat 
in drying, rather stout and stiff, 35-70 cm. high, bearing some 
loose stiff fibers about the base but not densely fibrose-coated ; 
leaves about 3, the height of the plant or longer, firm and erect, 
I-—3 mm. wide, close-striate, becoming faintly rugulose, tapering- 
acute, very smooth throughout: stems rigid, straight or out- 
curved, I1.5-3 mm. wide, subterete and narrowly firm margined, 
very smooth; inflorescence stiff and, at least in its early stage, 
appearing somewhat contracted-sub-paniculate, the lower node 
bearing one to three erect peduncles and one or two stiff, mostly 
short branches supporting a cluster of 3 or 4 peduncles ; branches 
subterete and merely margined, smooth or obscurely denticulate, 
erect or ascending, 4—9 cm. long, the peduncles slender but stiff, 
approximate, those from the upper nodes 3-5 cm. long; lower 
bracteal leaf elongated and erect, equaling its inflorescence or 
shorter, sometimes 16 cm. long; upper bracteal leaves short and 
stiff: spathes green, sometimes slightly deflected from the abruptly 
constricted top of the peduncle, about 3 mm. wide, the flattened 
base rather sharply two-edged, the bracts strongly close-striate, 
subequal, 15-22 mm. long, the outer one herbaceous or abruptly 
short-acuminate, the margins white-hyaline, united clasping below 
for about 5 mm., the inner bract mostly apiculate from a thin 
scarious-obtuse or truncate apex; interior-scales silvery white, 
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broad, 4 to 34 the length of the bracts : flowers on erect, scarcely 
exserted pedicels, violet-blue, the perianth 10-12 mm. long, with 
long-aristulate segments ; stamineal column 5-6 mm. high ; fruit 
not seen. 

Mississipp!: Biloxi, March 20, 1898, just in flower, S. M. 
Tracy. 

A rather stout and stiffly erect species, perhaps more sugges- 
tive of S. Atanticum than any other but showing material differ- 
ences. Unlike S. At/anticum it is scarcely if at all glaucous, and 
has a very rigid and subterete merely margined stem and longer 
stiffer leaves ; the bracteal leaves are more foliaceous and the sub- 
paniculate inflorescence stiffer and more contracted, with the bracts 
of the spathe thicker and more closely striate-nerved. 

Named for Prof. S. M. Tracy whose collections of Mississippi 
Sisyrinchia have furnished several new species. 


Sisyrinchium nanum 


Described from a single specimen, probably untypical. Low and 
stiff, 12 cm. high, pale green and glaucous, not at all fibrillose at 
base, the long descending roots nearly simple and slightly thick- 
ened: leaves erect, some of them equaling or surpassing the 
stems, I-2 mm. wide, prominently close-striate, tapering to a 
stiffened subterete, acute apex, very smooth, or sometimes, when 
young, roughened on the sides with minute points and with den- 
ticulate edges, firmly membranous below and abruptly expanded- 
clasping at the extreme base: stems subterete and stiff with firm 
narrow margins, the edges smooth; node only one, bearing an 
erect leaf about equaling the single short outcurved peduncle ; 
peduncles about 3 cm. long, very narrowly margined, smooth- 
edged or obscurely denticulate, constricted below the spathe ; 
spathes 13 mm. long, narrowed below; bracts closely striate- 
nerved, the outer one narrowed to a short-pointed apex, the mar- 
gins broadly white-hyaline to the tip, united-clasping for 5 mm. 
below ; inner bract prominently surpassing the outer one, broadly 
scarious obtuse and abruptly contracted to the short-apiculate 
apex, interior scales broad, acuminate, the longer equaling or 
exceeding the outer bract; flowers apparently few, on slightly 
exerted pedicels, bright violet-blue, about 10 mm. long ; stamineal 
column 4 mm. high. 

Mississippi: Horn Island, June 1, 1898, Prof. S. M. Tracy. 

The specimen cited is a very small plant only just in flower, 
and it is scarcely probable that it is fairly representative of its 
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species. Ordinarily there would be little excuse for proposing a 
new species on so slender a basis, but I have the less hesitation in 
so doing in the present case because it is impossible to reconcile 
the specimen with any species known to me and the exact locality 
where it was collected being known the true status and relation- 
ship of the plant can be readily ascertained at some future time. 

It is to be compared especially with S. fertwn, agreeing with 
that species in the short stamineal column ; but it differs obviously 
in other characters, notably in the entire absence of the florous in- 
vestiture of the base of the tufts. 


Fig 
> 
i 
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A new Volutella 
By Jupson F. CLARK 
(PLATE 371) 


This fungus was found growing on dead leaves of Pandanus 
Veitchu inthe greenhouses of the Botanical Department, Cornell 
University. Pure cultures were obtained by the ordinary dilution 
method, and germination and developmental phenomona were 
studied by growing the fungus in hanging-drop cultures in Van 
Tieghem cells. 

An excellent medium for the development of this form was 
made by steeping 450 grams of sugar beet, sliced thin, in a liter of 
water for three hours at 100° C. After straining and cooling, the 
whites of two eggs were added, and the infusion was again boiled, 
then strained and filtered. To half the liter was added 6 grams of 
agar for a solid medium. This infusion of sugar beet and its cor- 
responding agar were used with great satisfaction for the develop- 
ment of various fungi, and were found to be particularly well 
adapted for the development of many saprophytic forms. 

Hanging-drops ofthe infusion and the agar were inoculated with 
a few spores from a pure culture. At 6 hrs. (Temp. 28° C.) the 
spores were germinating freely. The germ tubes were invariably 
developed from the ends of the conidia (Plate 377, f 3) and in 
the first stages appeared to be simply a bulging out of the hya- 
line wall at these points. Two hours later the germ tubes had 
reached a length of about 20 and were beginning to branch by 
developing a branch close to the end of the original conidium, 
which could still be distinguished from the germ tubes by its greater 
diameter. This peculiarity of the first branching (/ 4) was quite 
constant in all cases observed. At 15 hours the cultures presented 
a mass of well branched, vigorously growing, non-septate my- 
celium. 

At from 24 to 36 hours conidial fructifications of two distinct 
types made their appearance. The first to appear were the larger 
submerged sporophores bearing macroconidia. In origin, mode 
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of development, and appearance they resembled the aerial sporo- 
phores developed later, but differed from them in size, submerged 
habit, and character and number of conidia borne. In Fig. 5 is 
shown a branch of mycelium bearing the macrosporophores, two of 
which have developed conidia. This drawing was made from a 
culture in agar where the conidia were held 7” sz¢u by the medium 
and could be counted. In general each macrosporophore pro- 
duced 8-12 macroconidia. These latter were rather irregular in 
shape, varied greatly in size, and were obscurely two-guttate in ap- 
pearance. The measurements varied from 3.5 4x 7 4.5 18 p. 
Several of these macroconidia are shown in Fig. 2. In germina- 
tion phenomena they were quite similar to the microconidia. 

Some hours after the first appearance of the macrosporophores, 
smaller, acrial microsporophores were very abundantly developed. 
These were borne laterally on submerged, and laterally and termi- 
nally on aérial hyphae, and abstricted conidia from their apices 
exactly similar to those examined from the original sporodochia 
on leaves of Pandanus. In figures 6-9 the manner of develop- 
ment of these conidia is shown, and how they remain clustered at 
the apex of the sporophore, held in position by capillary moisture 
forming a mucro-like aggregation which sometimes contained a 
hundred or more microconidia. 

On the tenth day sporodochia were observed in the agar cul- 
tures. The earliest stage observed was the development of a 
number of sporophores, in close proximity, bearing a large aggre- 
gation of conidia showing in mass a light honey color. _ Later, the 
characteristic setae began to make their appearance. Originating 
in the mass of hyphae near or at the base of the sporodochium, 
they passed outwards and upwards at varying angles emerging 
through the spore masses at varying points. The mature sporo- 
dochia in these cultures resembled very closely those originally 
found on Pandanus, but differed in having a somewhat more regu- 
lar appearance and a richer yellow color, variations due no doubt 
to the altered conditions of development. 

On sterile bean pods and sugar beet plugs the growth and 
conidial fructification was excellent, and quite similar to that already 
described for the sugar beet infusion and agar. No indication: of 
a perfect (ascus) stage was observed. 
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The growth on plate cultures was quite characteristic. The 
center of the colony produced a bunch of fluffy aérial hyphae 
which was surrounded by a compact ring of rich lemon yellow 
spore masses, beyond which the mycelium grew out in radiating 
lines bearing innumerable sporophores and an occasional sporo- 
dochium. That this fungus is quite sensitive to changes of tem- 


Plate culture of V. mel/ea on sugar beet agar. Grown at first in thermostat at 
28° C., but afterwards on shelf in culture room. The fluffy hyphae in the center of the 
colonies is obscured by underlying spore masses. 


perature was shown by the concentric markings of colonies in 
Petrie dishes kept in the laboratory where the temperature varied 
frequently and considerably during the development of the colonies. 


Volutella mellea sp. nov. 


Sporodochia substipate, irregularly hemispherical, at first white, 
then honey-colored, becoming brown inage. 100-150 # in diam- 
eter, stratose ; setae 10-60, arising irregularly from base of sporo- 
dochium and in many cases passing upwards through it, hyaline, 
continuous, slightly curved, tapering, very slightly roughened, 
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200-500 long x 2-7 in diameter ; sporophores simple, continu- 
ous or rarely 1-septate, always cut off from the hypha by septum, 
30-70 long, tapering from 214 sat base to 1% sat apex ; conidia 
hyaline (when viewed singly), oblong, 4-7", 2-guttate, 
forming great masses on top of sporodochium. 


The species in many particulars resembles closely I” ciliata 


Fr., but differs from it in several important particulars as follow : 


VOLUTELLA MELLEA, VOLUTELLA CILIATA Fr. 


Sporodochia at first white, becom- — Sforedochia albo-carneis. 
ing yellow later. 

Stratose. 

Microsporophor. 30 to 7O “xX 
2', mat base to 1 wat apex. | . 

} Sporophores 10 to 15 

Macrosporophores 
larger. 

Hyaline to honey-colored. Hyaline or dilutely rose. 

Microconidia distinctly 2-guttate. 

Macroconidia obscurely 2-guttate. 

On Pandanus. On Dicotyledons. 


BoTANICAL DEPARTMENT, CORNELL UNIVERSITY. 


Explanation of Pilate 371 


Microconidia, 500. 
Macroconidia, 500. 
Microconidia germinating, 600. 
First branching of germ tubes. 


wne 


Branch of mycelium bearing macrosporophores, from culture in sugar beet 
agar, * 500. 

6-9. Microsporophores, showing different stages in the development of a ** head’’ 
of microconidia, 500. 

10. A young sporodochium (diagrammatic), > 250. 

11. A mature sporodochium, many of the spores removed, showing the stratose 


structure (diagrammatic), < 250. 
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New and interesting Plants from Western North America.—VIII 
By A. A. HELLER 


Microsteris MacDougalii sp. nov. 


Annual, spreading, puberulent or pubescent with short hairs : 
stem much branched from near the base, 15 cm. high or less, the 
spread of the branches equalling the height: leaves alternate, 
usually at the base of a branch, lanceolate, or linear-lanceolate, 
the lower larger ones 2 cm. long, 2—3 mm. wide : pedicels slender, 
usually quite short: calyx 5 mm. high, the linear-lanceolate lobes 
splitting to the base, scarious-edged below, the tips acuminate and 
cuspidate : corolla pale pink, very small, the tube scarcely or at 
all exceeding the calyx, the lobes very short: seeds olive-brown. 

Dr. D. T. MacDougal’s no. 42, collected on ‘dry hills north 
of Flagstaff,’ Arizona, June 3, 1898. The type specimen is de- 
posited in the herbarium of the New York Botanical Garden. 

In habit this species is like the northern J7. diffusa, but very 
different in other particulars. It is peculiar in having a calyx with 
lobes split to the base. 


Brittonastrum pallidiflorum sp. nov. 


Lower portion of stem not seen, the upper portion cinereous 
puberulent, cymosely branched: branches slender, leafy, 2 dm. or 
more in length: leaves scattered, opposite, coriaceous, roughened 
with very short hairs, resinous dotted, the lower ones 4 cm. long, 
including the petiole, 2.5 cm. wide, broadly ovate, obtuse, cor- 
date at base, crenulate, the petioles 1.5 cm. long, ciliate ; leaves 
of the upper part of the branches smaller, ovate or ovate-lanceo- 
late, acute, somewhat contracted at base, dentate, short-petioled, 
or the uppermost sessile: spikes 3-5 cm. long, dense, the pedun- 
cles and pedicels very short, only about 1 mm. long; bracts 
equalling or exceeding the calyx, lanceolate or linear-lanceolate, 
puberulent, ciliate, acuminate ; calyx 7 mm. long, about 18-nerved, 
puberulent resinous dotted, somewhat two-lipped, the lobes lan- 
ceolate, acute, whitish, the two lower ones usually slightly shorter 
than the three upper ones; corolla 14 mm. long, slender, its tube 
exserted, puberulent or shortly pubescent, upper lip erect, the two 
lobes short, rounded, the lower lip spreading, with the middle 
lobe much longer than the lateral ones; stamens and style ex- 
serted ; style two-lobed. 
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The type, preserved in the herbarium of the New York Botan- 
ical Garden, is Dr. D. T. MacDougal’s no. 313, collected in a 
‘‘cahon near the eastern base of Bill Williams Mountain, Arizona, 
July 22, 1808.” 

This species should, perhaps, be described as Agastache pal- 
lidiflora, as it has considerable resemblance to Agastache, especi- 
ally in the appearance of the spikes. It has, however, the slender, 
exserted corolla and narrow bracts of Arittenastrum, and geo- 
graphically would seem rather to belong to that genus. It seems 
to be a connecting link between these closely related genera. 


Senecio Hartianus sp. nov. 

Perennial, sometimes propagating by underground stolons: 
stem simple, erect, 3—4 dm. high, lanate, becoming smoother with 
age: leaves mostly basal, these oval, 12-18 mm. long, some cor- 
date on petioles I cm. long, others narrowed into a petiole 3-4 
cm. long, finely serrate ; stem leaves few, scattered, four to six in 
number, the lowest lanceolate, petioled, about 3 cm. long, the 
others linear, sessile, bract-like, all floccose, becoming glabrate 
with age: heads 4-6 in a terminal corymb ; pedicels slender, 1-3 
cm. long, somewhat lanate ; involucre 5 mm. high, lanate, or be- 
coming glabrate, its bracts linear-lanceolate, acuminate, tipped 
with purple; rays about 15, oblong, bright yellow, 4 mm. long, 
1 mm. wide: achene glabrous: pappus bright white. 

No. 230, collected by Dr D. T. MacDougal, “in valley in 
open woods near Hart Spring, San Francisco Mountain, near 
Flagstaff, Arizona, July 5, 1898. The type specimen is deposited 
in the herbarium of the New York Botanical Garden., <A well- 
marked species of the S. aureus group. 


SOME LONG-STYLED SPECIES OF DRABA 


Certain remarks lately printed by Prof. E. L. Greene in Pit- 
tonia concerning the trustworthiness of the statement ‘“ authentic 
specimen from type locality,’ as printed on some of my labels be- 
longing to the New Mexican collection of 1897, led me to look up 
the type sheet of Draba aurea var. stylosa. 

I wish to express my thanks to Dr. B. L. Robinson for the 
privilege of examining this type sheet, as well as the other ma- 
terial in the Gray Herbarium which is associated with it under the 
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varietal name. The investigation of this material, as well as that 
in the herbaria of the New York Botanical Garden and of Colum- 
bia University, which latter contains a sheet of Fendler’s no. 43, 
upon which the variety was founded, proved very interesting. It 
showed that a number of distinct forms have been included under 
one name, not only in the original collection, but among later col- 
lections as well. Some of these have already been segregated by 
Professor Greene, but there are others which seem equally worthy 
of characterization. 


DraABA HELLERIANA Greene, Pittonia, 4: 17. 1899 


Draba aurea var. stylosa A. Gray, Amer. Journ. Sci. II. 33: 
243. 1862, in part. 

Draba stylosa Heller, Plant World, 1: 23. 1897. Not D. 
stylosa Turez. 1854. 

When the writer raised Draba aurea var. stylosa of Gray to 
specific rank in 1897, he failed to note that the name was invali- 
dated by previous use. In the recent diagnosis of Draba Heller- 
tana by Professor Greene, our no. 3669, an ‘authentic specimen 
from type locality,’ and Professor Wooton’s no. 275, collected in 
the White mountains, Lincoln county, southeastern New Mexico, 
were cited as types. 

After the description, Professor Greene further remarks that 
“Mr. Heller’s statement, printed on his labels ‘ Authentic speci- 
men, from type locality,’ is mere bombast. Fendler collected no 
such plant as this; and Mr. Heller did not find the subalpine 
Fendlerian type on which Gray founded his 2. aurea var. stylosa.”’ 

Perhaps my investigations have been very superficial, but so 
far I have failed to discover Professor Greene’s reason for the fose- 
tive assertion that ‘‘Fendler collected no such plant as this.” 
Probably Professor Greene has not seen the type sheet of J). aurea 
var. sty/osa, for on it are two fine examples of this same D. Heller- 
tana, and the label says Fendler collected them. Mr. Fendler’s 
field note also shows that he collected this particular form, for the 
latter part of it reads: ‘‘ More rarely in the creek bottom and low 
banks of the creek.”” In the rich soil on the ‘low banks of the 
creek,” is exactly where the specimen of mine which Professor 
Greene has seen, was obtained, and necessarily near the spot of 
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original collection, a fact needing no explanation to one familiar 
with the topography of Santa Fe cafon. There is also an example 
of this species in the herbarium of Coiumbia University, under 
Fendler’s no. 43. 


Draba patens sp. nov. 

Annual or biennial : stems rather stout, 4 dm. high when ma- 
ture, branched in the upper three fourths, the branches patent, 
markedly hirsute with mostly simple hairs, leafy throughout, even 
on the flowering branches: leaves rather thin, light green, the 
lowest ones obovate or spatulate, about 2.5 cm. long, I cm. wide, 
petioled, the petioles ciliate; the others ovate-oblong or ovate- 
lanceolate, acutish or the upper ones acute, sessile at the broad 
base, roughened on both sides with very short hairs, serrate with 
prominent spreading teeth, these wanting near the base, especially 
on the leaves of the lower part of the stem ; those on the middle 
portion of the stem the largest, 3-3.5 cm. long, 1.5 cm. wide: 
branches bearing flowers and fruit having a spread of 15 cm.: 
calyx yellowish, the lobes oblong, obtuse, 2 mm. long, somewhat 
pubescent: petals bright yellow, oblong, twice the length of the 
calyx: fruiting pedicels slender, pubescent, 5 mm. long; pod 
twisted, pubescent with short hairs, about 1 cm. long, tipped with 
a prominent slender style. 

The type is Professor E. O. Wooton’s no. 275, preserved in the 
herbarium of the New York Botanical Garden. 

This number is cited by Professor Greene as part of his D. 
Helleriana, but the specimen here described is certainly different 
from my no. 3669, and from Fendler’s original in the Gray Her- 
barium. Professor Wooton’s plant differs from mine in its system 
of branching, not being branched directly from the base, as is mine, 
but the branches commence some distance above the root, and 
are widely spread, whereas in my plant the upper branches are 
strict ; the leaf is thinner, broader, of a rather different shape, 
prominently toothed ; the calyx is smoother, and the pods more 
pubescent. 

Since writing the above description, | have seen Professor 
Wooton’s no. 275, as represented in the herbarium of the Mis- 
souri Botanical Garden. This specimen differs considerably in 
general appearance from the one just described, as it has much 
larger leaves, which are a little thinner, entire, or almost so. It is 
a marked form, perhaps worthy of varietal rank. 
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Drasa Neo-MeExicana Greene, Pittonia, 4: 18. 1899 


Draba aurea var. stylosa A. Gray, Amer. Journ. Sci. II. 33: 
243. 1862, in part. Not D. stylosa Turcz. 1854. 

Professor Greene describes this as ‘‘ a subalpine species, of the 
mountains back of Santa Fe, New Mexico ; this description drawn 
from Fendler’s no. 43 as found in the U. S. Herbarium.” 

As has been noted above, a large part of Fendler’s no. 43 is 
represented on the type sheet by D. He/leriana, but there are also 
on it two small plants which are evidently D. Neo-AMJexicana, ac- 
cording to description. 

D. Neo-Mexicana is the plant referred to under D. Helleriana, 
where Professor Greene says that ‘‘ Mr. Heller did not find the 
subalpine Fendlerian type on which Gray founded his D. aurea var. 
stylosa.”’ Professor Greene was not present with me in New Mexico 
when I made the collection referred to, neither have I ever told 
him that I did not collect this particular plant; hence he must 
have merely inferred that I did not, simply because he never saw 
it under one of my labels. 

Neither am I able to see how he could safely accuse a man of 
‘‘bombast’’ when he acknowledged in the citation of the type of 
D. Neo-Mexicana that he had seen only one example of Fendler’s 
no. 43 and that not 
the type of Gray’s D. aurea var. stylosa. 


the one in the U. S. National Herbarium 


Furthermore, I fail to find any support for the assertion that this 
is a subalpine plant,any more than is D. //e//eriana. In the “Plantae 
Fendlerianae,” the locality is given as “ shady declivities, along 
Santa Fé Creek, at the foot of mountains, etc.; May to July.” 
Fendler’s field note reads: ‘‘ 8th May—28th July, 1847. Santa Fe 
Creek, shady steep declivities and foot of mountains. More rarely 
in the creek bottom and low banks of the creek.’ Indeed, if a 
low, stunted growth alone is to be taken as subalpine, such subal- 
pine plants can be produced at sea level within the tropics. 

Fendler not only collected D. Helleriana and D. Neo-Mexicana, 
two very distinct forms, but also a third less differentiated one, all 
included under his no. 43. This third form is present on the type 
sheet of D. aurea var sty/osa, but it is there represented by only one 
small plant. It is well represented, however, in the George Engel- 
mann Herbarium at the Missouri Botanical Garden. Through the 
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kindness of Dr. Trelease, I have had the privilege of examining 
the two sheets of Fendler's no. 43, preserved there. Although 
averse to the characterizing of varieties, the best way of treating 
this form seems to be to describe it as a variety. 


Draba Neo-Mexicana robusta var. nov. 


Multicipitally branched after the manner of LD. eo-Mexicana, 
but with stouter, more pubescent, curved stems, branched above : 
leaves more numerous and larger. The type in Fendler’s no. 43, 
as represented in the George Engelmann Herbarium at the Mis- 
souri Botanical Garden. : 


Draba pallida sp. nov. 


Biennial, or perhaps perennial, somewhat  multicipitally 
branched, cinereous throughout: stems 4 dm. high, beginning to 
branch near the base, the branches ascending, densely pubescent 
below with mostly forked hairs, these gradually becoming fewer 
on the upper parts of the stem, and entirely wanting near the 
summit: leaves thick and firm, all roughened with a dense, short, 
stellate pubescence, the basal ones spatulate, clustered in rosettes, 
entire, about 15 mm. long, 4 mm. wide, tapering into a petiole ; 
those of the stem oblanceolate, 2-3 cm. long, 5—7 mm. wide, ses- 
sile, acute, serrate in the upper half with sharp spreading teeth, or 
the upper reduced ones nearly entire: flowers apparently creamy 
or white : pedicels slender, strongly divaricate, slightly pubescent, 
about 5 mm. long: pod equalling or exceeding the pedicel, 
twisted, glabrous, tipped with a slender style 2 mm. long. 

Dr. H. H. Rusby’s no. 18, as represented in the herbarium of 
Columbia University. It was collected on “ shady hillsides, Mo- 


gollon Mountains, New Mexico, August, 1881.” 


Draba rubricaulis sp. nov. 


Apparently annual: stem 4 dm. high, slender, purplish, 
branched from near the base, the branches erect, hirsute below 
with spreading hairs, glabrous above: leaves few, mostly below 
the branches, thin, light green, sessile, oblong, obtuse, or the 
smaller upper ones lanceolate, acute, dotted with very short ap- 
pressed hairs, the veins shortly hirsute, the margin ciliate, the 
larger ones 3-4 cm. long, 1 cm. wide: branches peduncle-like, 
subtended by a leaf, naked, or provided with a few short lanceo- 
late bracts about 5 mm. long, the peduncle part 5-10 cm. long, 
this longer than the flowering portion on the lower branches, one 
third shorter on the upper ones: pedicels divaricate, slender, glab- 
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rous, 1.5 cm. long when mature: sepals oblong or ovate, yellow- 
ish, glabrous, 2 mm. long: petals yellow, oblong or oblong-spat- 
ulate, obtuse, about 5 mm. long: pods spirally twisted, usually 
with three spirals, normally shorter than the pedicel, moderately 
pubescent with short hairs, these more noticeable on the margins, 
tipped with a slender style 2 mm. long. 

C. G. Pringle’s no. 1529, collected October 1, 1887, on cool 
ledges, Sierra Madre, State of Chihuahua, Mexico. The type is 
in the Gray Herbarium. Its nearest relative is, perhaps, D. patens. 

BEDFORD PARK, NEW YorK CITy. 
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Anthurus borealis Burt. 


By Davip GRIFFITHS 


This rare and interesting fungus so beautifully illustrated and 
fully described by Prof. E. A. Burt, Mem. Boston Soc. Nat. 
Hist. 3: 487-505, has been found in a third locality in the state 
of New York. It has also been collected in one locality in Mas- 
sachusetts. This then makes the fourth station in which the 
fungus has been collected. The last locality has furnished more 
material than any of the others, besides giving some additional 
data which are thought worth recording. 

The records of the distribution of the plant which have come 
to my notice are as follows: East Galway, Saratoga Co., N. Y., 
Sept., 1896, Ek. A. Burt; Sherruck, Delaware Co., N. Y., Aug., 
1897, F. B. Southwick, Annual Rep. State Bot., N. Y., 1897: 
132; Waltham, Mass., Autumn of 1898, on authority of G. E. 
Morris; New York City, N. Y., Oct., 1899. 
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The first collection made the past season was on the eighth of 
October, in a rectangular plot of ground at the rear of the Library of 
Columbia University. The area is planted with ornamental shrub- 
bery, and is completely covered with a thin layer of manure and 
rubbish used as a mulching for the young shrubbery. The sur- 
face of the ground has not been disturbed since early spring. 
The soil is a yellow clay mixed with considerable sand. There 
are surrounding the library four of these rectangular areas, one at 
each of the four angles of the building. The treatment of the soil, 
the planting and the mulching has been practically the same on 
the four areas during the season, but the two rear ones alone fur- 
nished crops of Anthurus. The one at the northeast corner pro- 
duced but about a half dozen plants, but the one at the north- 
west corner furnished a great number. The locality where the 
plants were developed in abundance was, therefore, a shaded one, 
partially protected on all sides by buildings and trees. 

It is certain that some plants matured and decayed before their 
presence was discovered ; but the activity of several collectors in 
the vicinity would reduce the probability of their appearance to not 
earlier than the first of October. The last mature plants were col- 
lected on the 20th of the same month. On two occasions after 
this date, however, good sized eggs were secured. The last eggs 
were obtained on the 26th. These elongated in a moist chamber 
on the 29th. We can then say that the plant appeared approxi- 
mately during the entire month of October. Doubtless the sud- 
den decline of the temperature from the 19th to the 22d, the 
drouth which prevailed from this period onward, and the continual 
disturbance of the ground in search for the eggs all contributed to 
prevent further development after the 2oth. 

An abundance of material in various stages of development has 
been preserved. No less than two dozen eggs were allowed to 
develop in a moist chamber. One not over 1% cm. in diameter 
produced an apparently normal plant of but 6 cm. in length. Sev- 
eral smaller eggs than this were secured, but none of them de- 
veloped. The smallest egg seen was 3 mm. in diameter. The 
largest plant secured was one which developed naturally on the 
campus. It measured a little more than 1g cm. in length. The 
largest plant in the accompanying cut developed in a moist cham- 
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ber from one of the largest eggs gathered. It measured 16 cm. 
in length. Fully 60 plants were seen during the month ; making 
allowance for those which decayed unseen, there probably de- 
veloped 75-100 plants on this small piece of ground. 

Eggs considerably developed possess an enormous amount 
of vitality as evinced by the readiness with which they developed 
in a moist chamber after being separated from the mycelium. 
But this is true to a greater or less degree of many if not all of 
the phallales. One egg which had lain in a moist chamber for 
two days was cut in two in a median longitudinal plane one 
morning at g o'clock. The two sections were laid on a white 
piece of paper with the cut surfaces uppermost and placed in a 
south window to dry, for the purpose of making herbarium spec- 
imens of them. Although they remained in the window all day, 
and in direct sunlight not less than four hours, they elongated 
during the following night. The cut surfaces of the stipe were 
dried so that they could not elongate much, but the convex side 
of the sections elongated to nearly the normal length, and curved 
around the cut surface making semicircular figures. 

Several methods of preservation were resorted to, but the one 
adopted by Professor Underwood was, on the whole, the most 
satisfactory, particularly for exhibition purposes ; this consisted in 
stuffing the stipe with cotton and then fixing in 60% alcohol. A 
strong solution of formalin, 15-30%, gave fairly good results also, 
but a considerable amount of contraction occurred with all of the 
fixatives used. 

It is fortunate that the plot of ground on which the fungus 
grew is so favorably situated. It will in all probability remain in 
practically the same condition as it is now for some time, thus 
giving an opportunity of studying the plant in the same locality 
for two or more successive years. It will be interesting to know 
whether, under favorable circumstances, the plant will appear again 
in the same locality next year. 

Usually the eggs were found aggregated in groups of two 
to five. The mycelium was very abundant under the mulching, 
but the eggs were always more or less imbedded in the ground, and 
always connected with it by strong mycelial strands. The great 
variation in size has already been mentioned, but this was not 
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necessarily the result of artificial development in a moist chamber, 
for several very small plants, about 8 cm. in length, were found 
developed under natural conditions. These, however, as a rule, 
grew beyond the mulching in the edge of the grass. The number 
of branches of the receptacle is quite variable. Professor Burt de- 
scribed the plant with five fully developed branches and one abor- 
tive one. While this is apparently the normal condition in our 
specimens, a large number were found with seven arms and a few 
with eight. But whether with six, seven or eight, the abortive or 
smaller branch is nearly always present. 

The accompanying cut was made from a photograph by Dr. C. 
C. Curtis, taken from plants which elongated in a moist chamber. 
The plant in the center of the figure and the one next to it on the 
right are fully extended. The outside objects are medium sized 
eggs. The figures are reduced to a little less than one half natural 
size. 


CoLuMBIA UNIVERSITY, Nov. 15, 1899. 
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Some Fungi from South America 
By F. S. EARLE 


Professor C. F. Baker has placed in my hands for determination 
a small lot of fungi collected during the fall of 1898 near Santa 
Marta, United States of Colombia. I am indebted to Mr. A. P. 
Morgan for the examination of the Xylariaceae and to Dr. P. 
Dietel for the determination of the Uredinales, and for the accom- 
panying notes on them. 


COLEOSPORIUM ELEPHANTOPODIS (Schw.) Thim. 
On Llephantopus sp., no. 86. 


PUCCINIA CLAVIFORMIS Thim. 
On Solanum sp., no. 76. 
PUCCINIA APPENDICULATA Wint. 
On some plant of the Bignoniaceae (?), no. 93. 
“The appendages on the stem are poorly developed and are 
frequently wanting, yet I think it is easy to see that this determina- 
tion is correct.”’ 


Puccinia bombacis Dictel sp. nov. 

Sori hypophylli, sparsi, mediocres, pulvinati, firmi, brunnei ; 
teleutosporae oblongae vel ellipsoideae, utrinque rotundatae, varius 
basi attenuatae, ad septum paulo vel vix constrictae, 30-40 x 13-18 
/4, episporio dilute bruneo levi, apice incrassato indentae pedicillo 
firmo usque 50 » longo suffulto. 

On Bombax sp., no. 80. 

“This isa Leptopuccinia which has the appearance of Puccinia 
malvacearum Mart., but has much smaller spores.”’ 

Uromyces MANIHOTIS P. Henn.—Uredo 

‘* Hennings has only described the telentospores but on speci- 
mens received from him I also find the uredospores which corre- 
spond exactly with this no. 84.”’ 


Uromyces cissampelidis Diectel sp. nov. 


Sori hypophylli, minuti, sparsi, uredosporiferi cinnamomei, 
teleutosporiferi atrofusci ; uredosporae obovatae vel subglobosae, 
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20-26 x 19-23 yr echinulatae brunneae. Teleutosporae ellipsoideae 
vel rarius globosae, episporio crasso, levi, apice valde incrassato, 
obscure castaneo indute, pedicello usque 40 » longo donatae. 

On Cissampelos sp., no. 83. 


SOROSPORIUM SYNTHERISMAE (Schw.) 
On Andropogon sp., no. 97. 
HyYMENOCHAETE PURPUREA Cke. & Morg. 


On dead twigs, no. 104. 


Auricularia nigra (Schw.) Earle 

On dead stumps and logs, nos. 106, 107. 

In young specimens the color of the hymenium is ater rather 
than nigrescent, otherwise the specimens agree well with the de- 
scription given in Saccardo, Syll. Fung. 6: 768 (under //irneo/a). 
This striking fungus has so much the aspect of a Pestza that it is 
no wonder Schweinitz placed it in that genus. 

TRYBLIDIELLA RUFULA (Spreng.) Sacc. ? 

On dead twigs, no. 103. 

Much like this widely distributed and variable species but the 
ascospores are rather narrow, 24-28 x 7-8 yz, and the disc is black, 
not at all reddish as is usually the case. 


ASTERINA MELASTOMATIS Lev. ? 

Epiphyllous : perithecia in a scanty radiating brown mycelium, 
soon confluent, forming black, brittle, somewhat elevated stroma- 
like crusts, 2-3 or more mm. in diameter, each containing numer- 
ous prominent perithecia about 200-300 yp in diameter: asci sub- 
orbicular, about 35 x 25 mw, paraphyses none: ascospores inordi- 
nate, brown, about equally uniseptate, ends obtuse, 16-20 x 6 

On living leaves of some plant of the Melastomaceae, no. go. 

The description of this species (Saccardo, Syll. Fung. 1: 51) is 
too brief and unsatisfactory for positive determination in the absence 
of authentic specimens. The fact that Dothidea melastomatis Kuntze, 
is given as a probable synonym goes to confirm the correctness of 
the determination since the mass of confluent perithecia looks 
much like a black stroma. 


PHYLLACHORA GRAMINIS (Pers.) Fckl. 
On Oplismenus? no. 95. 
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Apiospora sparsa sp. nov. 

Perithecia few, usually one to three or, by confluence, twelve or 
more, arranged linearly on a scanty inconspicuous subiculum, buried 
but elevating and rupturing the epidermis, black, small, 150- 
200 pt, ostiolum papillate-emergent: asci oval, thin-walled, soon 
ruptured, about 80 x 12-18 #4, paraphyses thread-like, indistinct, 
soon gelatinized: ascospores obliquely uniseriate or inordinate, 
narrowly ovate, ends obtuse, straight or slightly curved, hyaline 
or faintly olivaceous, very unequally two-celled, basal cell about 
4X 4 spore 20-22 x 6 

On the dead culms of some slender grass, no. 105. 

Hypoxyton coccineuM Bull. 


On dead branches, no. 101 (Det. Morgan). 


Hypoxylon Bakeri sp. nov. 


Stroma determinate, irregularly rounded, convex, scattered or 
crowded, about 3-8 mm.: perithecia crowded, covering the entire 
stroma, globose, prominent, dark brown, black within, large, 34 mm.; 
ostiolum minutely papillate, black, shining : asci cylindrical, 60- 
80x 5 4, paraphyses abundant, thread-like: ascospores obliquely 
monostichous, unequilateral, ends rounded, light brown, 9 x 3-4 #. 

On dead branches, no. 87. 


Marsonia agaves sp. nov. 


Acervuli scattered or crowded on yellowish areas, large, % mm., 
prominent, orange yellow, at maturity bursting centrally, the lacer- 
ate upturned edges of the epidermis surrounding the opening like 
an aecidia cup: sporules sub-cylindric, ends rounded, at first con- 
tinuous, finally faintly uniseptate, about 14x 4 /. 


On languishing leaves of Agave sp., no. 97. Other areas on 
the same leaf are blackened by some miniature fungus, probably 
belonging to the Pyrenomycetes. 
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The Mycorhiza of Tipularia unifolia* 


By JuniA B, CLIFFORD 
(PLATE 372) 


The writer of this paper undertook a study of the anatomical 
and physiological relations of 7?pu/aria and its symbiotic fungus, 
for the purpose of extending information on mycorhizal adapta- 
tions, and thus affording a wider basis for the determination of the 
actual relation between plants associated in this manner. 


The material examined consisted of a number of living speci- 


mens from South Corolina, which were grown in the greenhouse 
of the University of Minnesota. The plant consists of an irregu- 
lar solid corm which sends out an offset in midsummer, from which 
is formed a daughter corm, giving rise to a single ovate leaf in the 
autumn which survives the winter. In the spring the leaf dies 
away and the corm sends up a scape 49 to 50 centimeters high, 
bearing a raceme of greenish flowers. The roots are few in num- 
ber, fibrous, and depend from the base of the corm. 
STRUCTURE OF THE Roors 

The Stele.—The stele is tetrarch, well developed, and fairly large 
for the size of the root, each bundle consists chiefly of two or three 
large scalariform ducts and a number of spiral vessels. Alternat- 
ing with the bundles are groups of twelve to twenty sclerenchy- 
matous fibers in which the lumen is almost obliterated. The 
pericycle is interrupted, and its elements are quite irregular in ma- 
ture organs. The endodermal cells are large, uneven in size, the 
lateral walls are sometimes thickened, and all are suberized. 

The Cortex.—External to the stele is a region of the cortex 
consisting of four to six layers of short cylindrical cells, with 
small intercellular spaces, and thin cellulose walls. These cells 
contain large fungal vesicles in contact with the nuclei and those 
of neighboring elements may be seen to be connected by hyphal 


* The work described in this paper was done in the physiological laboratory of the 
University of Minnesota, under the direction of Professor D, T. MacDougal of the New 
York Botanical Gardens, who also revised the manuscript. 
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threads. In many instances the vesicles almost fill the cells 
They stain a yellowish brown with Bismark brown and alcohol’ 
In the older portions of the root these vesicles are seen to disinte- 
grate and free their contents in the cortex, as has been described 
by MacDougal in Coradllorhisat 

The nuclei of the cells inhabited by the fungus show a varied 
behavior. In some instances they are double the normal size, very 
granular, and hyperchromatic. The shape in such instances varies 
from spherical to oblong ovoid. In roots examined early in May 
the nuclei of the infected cells were irregular in outline, diminished 
in size, and in some instances had fragmented into two or three 
segments. 

External to the region just described is a second, consisting of 
two layers of long cylindrical cells, with no intercellular spaces, 
and thickened at the angles. These cells contain active hyphae 
which form more or less dense convolutions at random, but which 
do not appear to influence the nucleus of the cell inhabited, as they 
are fairly normal in size and structure. 

The Sheath—The outer layer of the cortex consists of two 
kinds of cells; a long cylindrical form, and a short cylindrical 
form of smaller diameter. The longer cells are placed with their 
greater axes parallel to that of the root, and they alternate with 
the shorter ones which have their longest diameter radial. Any 
row of cells in this layer consists of the two kinds of cells placed 
alternately, so that each long cell is separated from the end of the 
one above it by a short one. The diameter of the short ones is 
less than that of the long ones, and as a consequence, the edges 
of the long ones may be prolonged to meet at the sides of the 
short ones, a fact that may be seen in tangential sections only. 

The outer and inner walls of the smaller cells of this layer are 
noticeably thinner than the later ones and this device allows the 
ready passage of the hyphae, which crowd through these passage 
cells so densely as to almost fill the cavities. (Pl. 372. f 4.) 

Epidermal Tissue.—External to the sheath is a tissue consisting 
of four or five layers of thin-walled cells, rich in protoplasm, with 
no intercellular spaces. This layer is continuous over the apex of 
the root, on which no cap can be distinguished. It is suggested 


t Symbiosis and Saprophytism, Bull. Torr. Bot. Club, Oct., 1899. 
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that this may be a true many-layered epidermis, developed for the 
especial needs of a mycorhizal organ, similar to that described by 
Groom in 7hismia (Annals of Botany, 1895). The outer wall of 
the external layer is extended in the form of root-hairs which are 
persistent, and which exhibit great diversity of shapes. Some of 
these organs are branched, while the apices of others are converted 
into hollow disks, or into the form of the pileus of a mushroom. 
These hairs are traversed by hyphae which pass through their 
lateral walls into the humous soil. 

The cells of the epidermal tissue contain hyphae which pass 
towards the apex of the root in nearly straight lines. The hyphae 
give off short lateral branches which are enlarged, and are of the 
form of the sporophores of some of the moulds, though never seen 
to develop spores. These organs are cut off from the main hyphae 
by septae, and are sometimes to be seen separated from the hyphae, 
and may possibly serve as reproductive bodies. The hyphae are 
septate throughout all of the regions mentioned. 

The hyphae which traverse the root-hairs sometimes form con- 
volutions within them, and nearly all of the hairs thus inhabited 
show distortions as previously described. 

In addition to the symbiotic fungus, the smaller hyphae of a 
second organism, probably parasitic may be seen in the roots of 
some specimens. 


SUMMARY 


The principal features of interest in the mycorhiza of Zipu- 
/aria consist in the lack of the root cap, the development of a 
many-layered epidermal tissue, which serves the immediate pur- 
pose of affording a habitat for the vegetative mycelium of the sym- 
biotic fungus: the formation of a special sheath from the ex- 
ternal layer of the cortex, certain cells of which are converted 
into passage-cells, through which the internal hyphae find an easy 
passage into the medio-cortex with its rich content of carbohy- 
drates. 

The general organization of the fungus, and its relation to the 
seed plant is similar to that described by MacDougal in Coradlo- 
rhisa and other mycorhizal forms.* The hyphae in the epidermal 


* Symbiosis and Saprophytism, Bull. Torr. Bot. Club, Oct., 1899. 
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tissue constitute the vegetative mycelium, which sometimes forms 
branches which may be reproductive in their primary purpose. 
Branches are given off which traverse the root-hairs and pene- 
trate the soil, constituting the absorbing organ of the mycorhiza, 
and which serve to bring the humous products within the root. 
Branches are given off which penetrate the cortex through the 
passage cells, forming vesicles which serve as organs of inter- 
change. Starches and other carbohydrates are taken from the 
higher plant, and proteids are formed from these and the humous 
products brought in from the soil, which are finally liberated by 
the disintegration of the vesicles. The seed plant affords a 
habitat also to the fungus, so that a fairly well balanced symbiosis 
is the result. 


Explanation of Plate 372 


All drawings were made from a Bausch and Lomb one-fifth inch apochromatic ob- 
jective, and a No. 4 compensating ocular. Magnification 159 except in figure. 

Fic. 1. Cross section of stele. «x, x, x, x, x, scalariform ducts. s, spiral vessels. 

Fics. 2 and 3. Root-hairs, showing form and traversing hyphae. 

Fic. 4. Tangential view of outer cortical sheath, showing the long cylindrical 
sheath cells, alternating with the short passage-cells. 

Fic. 5. Longitudinal section of cortex and epidermis. ¢, outer epidermal cells 
with root-hairs. s, sheath. 0, region containing vegetative mycelium of fungus. m™, 
medio-cortex. A, disintegrating vesicles. , nucleus. 
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Proceedings of the Club 
TuEspDAY EVENING, OCTOBER 10, 1899 


Vice-President Rusby in the chair ; 33 persons present. 

The following new members were elected: Miss Mary B. Pit- 
man, 304 E. 21st St.; Mrs. Francis B. Arnold, 101 W. 78th St.; 
Mrs. E. E. Olcott, 38 W. 39th St.; Miss Lucy McIntyre, 303 W. 
74th St.; Dr. A. Henri Hart, 73 Lexington Ave.; Mr. S. Whitney 
Dunscomb, Jr., 132 Nassau St.: nominated by Dr. H. H. Rusby 
as Chairman of Committee on Membership. Mr. Gustave Heinen, / 
142 Second Ave.; Miss Rosalie Rosenburg, 128 E. 7oth St.: ; 
nominated by the Secretary. Miss Annie D’Zan, 63 Stuyvesant 
Ave., Brooklyn: nominated by the Treasurer. 

In response to an invitation from Dr. MacDougal, secretary of | 
section G of the A. A. A. S. a committee was appointed to pre- | 
pare a memorial program in honor of Dr. Torrey, to be given at 
the June meeting of the Association in New York ; this committee 
to consist of the President, the Vice-President, the Secretary and 
two other members whom they shall appoint. 

Dr. Britton called attention to the expected opening of the 
Museum at the Botanical Garden in December, and suggested that 
it might be appropriate that the first scientific meeting to be held 
there be that of the Torrey Club, this Club having made the first 
movement toward starting the Botanical Garden. 

The remainder of the evening was devoted to reports from ex- 
cursions and from summer observations by members. 

Dr. Rusby, as guide to nine excursions in the spring, reported 
an average attendance of 31. 

At Floral Park, L. I., May 2oth, the club enjoyed the fine 
botanical library of Mr. C. L. Allen, and the method of cultivating 
seedling tulips shown by Mr. E. S. Miller. 

June 3d the club was very kindly entertained at Fort Lee by 
Mr. and Mrs. Wm. O. Allison. ; 

Miss Sanial, from the Committee on Field Excursions, followed, 
making a report embodying lists of species observed during the 
excursions from June onward. 
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October 7th the Club went to Plainfield, N. J. The guide, Miss 
Noll, of Plainfield, invites the Club there inthe coming spring, and 
calls attention to the occurrence of J/ertensia at the Raritan near 
that place. 

Mrs. Britton reported on a trip June 27, to Closter, N. J., for 
the purpose of photographing the house in which Austin lived. 
He is buried at Orangeburg, N. Y., six miles north. 

Professor Underwood reported on the Decoration Day excur- 
sion to Tullytown, Pa.; about 20 persons from Philadelphia and 12 
from New York present. /soetes riparia, a tidal plant, occurred 


along streams tributary to the Delaware. 


Dr. Britton reported further of this trip regarding a patch of 
pine-barren species explored there, among which grew a Senecio re- 
sembling S. Oakesianus of the Adirondacks but probably different. 

Dr. Britton reported also on the 4th of July excursion to the 
Delaware River at Bull’s Island, another /soetes, /. Dodget, oc- 
curing there. 


Professor T. C. Porter reported at the latter place the occur- 
rence of Lguisetum littorale, Onosmodium Virginianum, etc. 

Both of these excursions were contributary to Dr. Fretz’ re- 
vision of Moyer’s catalogue of the Bucks Co. flora soon to be is- 
sued. It is now being worked out with attention to details of 

: distribution, ecology and modern taxonomic views. 

Discussion regarding various gentians followed. 

) Mr. Van Brunt reported seeing a single stem of Gentiana 
crinita bearing 59 flowers, all the upper, certainly 20, in full bloom. 
Placing the plants, after clipping, in the dark over night and leaving 
until g or 10 A. M., they expanded beautifully on exposure to 
the light. 

Rev. L. T. Chamberlain reported 96 buds and blossoms on a 
single stem of Gentiana crinita in Mass., at West Brookfield. 
White blossoms came out in six weeks after it, the stem having 
bloomed in his study 42 days. Mr. Chamberlain also reported 
that Dr. Isaac Lea, of Philadelphia, had told him of finding a stem 
of Gentiana crinita with 150 blossoms. 

Professor Porter called attention to white flowers of G. An- 
drewsit ; it is this he thinks which was described as G. a/éa. 

He spoke of the habit of Gentiana quinqueflora to produce a 
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great variety of size in the same soil, with little dwarfs with one 
flower at one inch high. 


Professor Porter spoke of G. favida as recently found in Bucks 
Co. 

Dr. Rusby referred to a successful experiment in scattering the 
seeds of the fringed gentian upon the snow, resulting in a profusion 
of young seedlings. 

Mr. Henshaw paid a tribute to the beauty of the alpine gen- 
tians of the Old World, and to the cultivation of seedling tulips by 
his father, waiting till the seventh year for them to “ break,”’ grow- 
ing only late-flowering tulips. Mr. Henshaw said he had no 
theory of the cause but had never known one to fail to “‘ break,”’ 
and knows of no other plant of similar habit. 

Rev. L. T. Chamberlain spoke of a walk near Fabyan’s in the 
White Mountains with the whole covering of the earth composed 
of Cypripedium acaule, seemingly a hundred thousand plants. 


EpWARD S. BurRGEss, 
Secretary. 


i 
| 
| 
4 


Index to recent Literature relating to American Botany 


The Cambridge Botanical Supply Company will discontinue 
the publication of the Card Index of Literature relating to Ameri- 
can Botany, January Ist, and the Committee of Section G of the 
A. A. A. S. is seeking to continue it under other arrangements. 
The present subscription price of $5 per year was made when 
only about 500 cards were issued and is inadequate to support the 
enterprise with the number of titles increased to upwards of 800. 

It has been decided to make the rate one cent per card. The 
number of subscribers will govern the number of sets printed, and 
the matter will not be electrotyped. Intending subscribers should 
notify the editor of the Bulletin of the Torrey Botanical Club 
at once. 


Ames, O. An easy Method of propagating Drosera filiformis. Rho- 
dora, 1: 172. 8. S. 1899. 

Andrews, L. Soil-preferences of some less usual vascular Plants in 
central Connecticut. Rhodora, 1: 103, 104. Je. 1899. 

Baker, L. H. Noteworthy Plants at Exeter, Maine. Rhodora, 1: 
75- Ap. 1899. 

Bescherelle, E. Note sur le Philonotula papulans C. Miill. Rev. 
Bryol. 25: 89,90. 1898. 


Bode, G. Ueber Phylloxanthin. Bot. Centralb. 79: 227-239. 3 
Au. 1899. 


Brainerd, E. AMydrastis Canadensis in Vermont. Rhodora, 1: 200. 
N. 1899. 

Britton, E.G. A new Grimmia from Mt. Washington. Rhodora, 
1: 148, 149. fl. 7. Au. 1899. 


G. Evansi, sp. nov. 


Buchenau, F. Beitrige zur Kenntniss der Gattung Zropfacolum. 
Engler, Bot. Jahrb. 26: 580-588. 18 Ap. 1899. 


Burt, E. A. A List of Vermont Helvelleae, with descriptive Notes. 
Rhodora, 1: 59-67. f/. g. Ap. 1899. 
Cardot, J. Nouvelle classification des Leucobryacées. Rev. Bryol. 
26: 1-8. 1899. 
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Clark, H. L. Additions to the Flora of Amherst, Massachusetts. 
Rhodora, 1: 164, 165. S. 1899. 

Collins, F.S. A seaweed Colony. Rhodora, 1: 69-71. Ap. 1899. 

Collins, F. S. Notes on Algae.—I. Rhodora, 1: g-11. Ja. 1899. 


Rivularia compacta, sp. nov. 

Collins, F.S. To Sea-weed Collectors. Rhodora, 1: 121-127. Jl. 
1899. 

Collins, J. F. Notes on the Bryophyte Flora of Maine.—I. Rho- 
dora, 1: 33-36. F. 1899. 

Collins, J. F. Rhode Island Plant-notes.—II. Rhodora, 1: 1o5- 
107. Je. 1899. 

Cook, M. P. Some Additions to the ‘‘ Flora of Middlesex County, 
Massachusetts.’’ Rhodora, 1: 80-82. My. 1899. 

Coulter, J. M. & Rose, J. N. Hesperogenia, a new Genus of Um- 
belliferae from Mount Rainier. Contr. U.S. Nat. Herb. §: 203. pé. 
27. 31 0. 1899. 

H. Stricklandi, sp. nov. 

Day, M.A. _ The local Floras of New England. Rhodora, 1: 111- 
120. Je. 1899; 138-142. Jl. 1899; 158. Au. 1899; 174-178. 
S. 1899; 194-196. O. 1899; 208-211. N. 1899. 

Deane, W. Preliminary Lists of New England Plants.—I. Ericaceae. 
Rhodora, 1: 93, 94. My. 1899. 

Deane, W. Preliminary Lists of New England Plants.—II. Umbel- 
liferae. Rhodora, 1: 159, 160. Au. 1899. 

Dixon, H. N. Plagiothecium Miillerianum Schimp. and the allied 
Species. Rev. Bryol. 26: 17-21. 1899. 

Fernald, M. L. Some Antennarias of Northern New England. 
Rhodora, 1: 71-75. Ap. 1899. 

A. petaloidea and A. rupicola, new species. 

Fernald, M. L, Further Notes on New England Antennarias. Rho- 
dora, r: 150-155. Au. 1899. 

A. ambigens and A. Brainerdi?, new species. 

Fernald, M. L. Oxytropis campestris in Northeastern America. 
Rhodora, 1: 85-89. My. 1899. 

Fernald, M. L. Preliminary Lists of New England Plants.—III. 
Antennaria. Khodora, 1: 160. Au. 1899. 


Fernald, M. L. Some Plant-names of the Madawaska Acadians. 
Rhodora, 1: 166-168. S. 1899. 
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Fernald, M. L. Some undescribed and little known Varieties of 
Aster and Solidago. Rhodora, 1: 187-191. O. 1899. 


Fernald, M. L. ‘Two ambiguous Loosestrifes from the Northern 
States. Rhodora, 1: 131-135. f/. 6. Jl. 1899. 
Lysimachia producta and L, polyantha, new species. 

Fuller, T. O. Some rare Plants of Needham, Massachusetts. Rho- 
dora, 1: 179-182. O. 1899. 


Ganong, W. F. Polyembryony in Ofuntia vulgaris. Rhodora, 
r: 127, 128. Jl. 1899. 


Graves, C. B. Some noteworthy Plants of southeastern Connecticut. 
Rhodora, 1: 67-69. Ap. 1899. 


Greene, E. L. A Fascicle of new Violets. Pittonia, 4: 3-8. 5 Ja. 
1899; 9. 31 Ja. 1899. 
V. falcata, V. conjugens, V. subsinuata, V. Mistassinica, V. Watsonit, V. retusa» 

and J”. cyclophylla. 

Greene, E. L. Notes on Machaeranthera. Pittonia, 4: 22-24. 7 
F. 1899; 25. 17 Mr. 1899. 


Grout, A. J. A Revision of the North American Species of Sc/ero- 
podium. Bull. Torr. Bot. Club, 26: 531-540. 16 O. 1899. 
Scleropodium apocladum ( Mitt.) and S. colpephyllum (Sulliv.), nom. nov.; S. col- 

pophyllum attenuatum var. nov. 

Grout, A. J. Suggestions for a more satisfactory Classification of the 
pleurocarpous Mosses. Rev. Bryol. 26: 73-77. 1899. 


Harper, R. M. Additions to the Flora of Worcester County, Mas- 
sachusetts.—II. Rhodora, 1: 201-205. N. 1899. 


Holden, I. ‘Two new Species of marine Algae from Bridgeport, Con- 
necticut. Rhodora, 1: 197, 198. f/. g. N. 1899. 
Hydrocoleum majus and Stictyosiphon subsimplex. 


Hollick, A. See Newderry, /. S. 


Hosmer, A. W. On the Plants introduced by Minot Pratt at Con- 
cord, Massachusetts. Rhodora, 1: 168-172. S. 1899. 


Halsted, B. D. A new Genus of Powdery Mildews—Zrysiphopsis. 
Bull. Torr. Bot. Club, 26: 594, 595. 15 N. 1899. 
Erysiphopsis parnassiae, new species. 

Heller, A. A. New and interesting Plants from Western North 
America.—VI. Bull. Torr. Bot. Club, 26: 547-552. 160. 1899. 


New species in Quamasia, Clematis, Aragallus, Mertensia, Hymenopappus, and 


Senecio, 
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Heller, A. A. New and interesting Plants from Western North 
America.—VII. Bull. Torr. Bot. Club, 26: 588-593. 15 N. 1899. 
New species in Veratrum, Verbena, Stachys, Pentstemon, Erigeron, and Senecio; 

new names in Pefalostemon. 

Henderson, L. F. ‘Two new Species of Plants from the Northwest- 
ern United States. Contr. U. S. Nat. Herb. §: 201, 202. pl. 26. 
31 O. 1899. 

Aster Latahensis and Angelica Roseana. 

Hill, E. J. The Habitats of the Pellaeas. Bull. Torr. Bot. Club, 
26: 596-598. 15 N. 1899. 

Holway, E. W. D. Some Californian Uredineae. Erythea, 7: 98. 
31 O. 1899. 

Puccinia Palmeri (Aecidium Palmeri Anderson), Uredo gaillardiae, Aecidium 
pseudo-balsameum, and Aecidium triglochinis, proposed by Dietel and Holway. 
Jepson, W. L. Vegetation of the Summit of Mt. Helena. Erythea, 

7: 105-113. pl. 37. 31 O. 1899. 

Jones, L. R. The Vermont Botanical Club. Rhodora, 1: 77, 78. 
My. 1899. 

Kennedy, G.G. A new Moss from Mt. Desert Island. Rhodora, 
1: 78-80. pl. 5. My. 1899. 

Pottia Randit, sp. nov. 

Kindberg, N.C. Mousses récoltées en Alabama (Amérique du Nord), 
déterminées par N. C. Kindberg. Rev. Bryol. 25: 92,93. 1898. 
Fabronia Wrightii brachyphylla and Mnium cuspidatum pachyphyllum var. nov. 

Kindberg, N. C. Note sur un Ayfopterygium du Canada. Rev. 
Bryol. 26: 46-48. 1899. 

Hypopterygium Canadense, sp. nov. 

Knowlton, C. H. On the Flora of Mt. Abraham Township, Frank- 
lin County, Maine. Rhodora, r: 191-193. O. 1899. 

Kohl, F. G. Untersuchungen iiber die Raphidenzellen. Bot. Cen- 
tralb. 79: 273-281. 29 Au. 1899. [Illust.] 

Leavitt, R.G. Adventitious Plants of Drosera. Rhodora, 1: 206—- 
208. 70. N. 1899. 

Lloyd, F. E. ‘Two hitherto confused Species of Lycopodium. Bull. 
Torr. Bot. Club, 26: 559-567. A/. 770. 15 N. 1899. 

Lindberg, H. Om Pohlia pulchella (Hedw.), P. carnea L. och na- 
gra med dem sammanblandade Former. Acta Soc. Faun. et Fl. 
Fenn. 16°: 1-27. 1899. 


Pohlia decurrens Lindb. fil. sp. nov. from British America and notes on other Amer- 
ican species. 
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MacDougal, D. T. Studies in Plant Physiology. I.-II. Asa Gray 
Bull. 6: 73-76. O. 1898; 98-102. D. 1898. 


MacDougal, D.T. Symbiosis and Saprophytism. Bull. Torr. Bot. 
Club, 26: 511-530. A/. 767-769. 16 O. 1899. 

MacMillan, C. Minnesota Plant Life. Svo. Saint Paul, Minn. 1— 
568. pl. 1-4. f. 1-240. 30 O. 1899. 

Merriam, C. H. Results of a Biological Survey of Mount Shasta, 
California. N. A. Fauna, 16: 1-179. p/. 7-5. f. 1-46. 28 O. 
1899. 

Contains notes on the forests of Shasta, pp. 30-47; and notes on the distribution of 

Shasta Plants, pp. 135-169. 

Merrill, E. D. Notes on Maine Plants. Rhodora, 1: 185, 186. 
O. 1899. 7 


Mitchell, A. M. The white Blackberry. Rhodora, 1: 205, 206. 
N. 1899. 


Molisch, H. Ueber Zellkerne besonderer Art. Bot. Zeit. 57: 177- 
191. fl. 6. 160. 1899. 


Moore, J. T. The Pollution of Water-supplies by Algae. Rhodora, 
1: 98-102. Je. 1899. 


Nash, G. V. The dichotomous Panicums ; Some new Species. I. 
Bull. Torr. Bot. Club, 26: 568-581. 15 N. 1899. 

P. Bushii, P. ciliosum, P. Clutei, P. curtifolium, P. decoloratum, P. Earlet, P. 
epilifolium, P. flavovirens, P. Helleri, P. paucipilum, P. longiligulatum, P. patentifo- 
lium, P. perlongum, P. psammophilum, P. pseudopubescens, P. pubifolium, P. pyri- 
forme, P. strictifolium, and P. t‘rifolium, new species. 

Newberry, J. S. The later extinct Floras of North America. A 
posthumous work edited by Arthur Hollick. Monog. U. S. Geol. 
Survey, 35: i-xvii. 1-295. f/. 7-68. 1808. 

Owen, M. L. The Connecticut Valley Botanical Society. Rho- 
dora, 1: 95, 96. Je. 1899. 


Parish, S. B. New and little-known Plants of Southern California. 
Erythea, 7: 89-96. 31 O. 1899. 
Euphorbia arenicola, Sidalcea nitrophila, Nemophila sepulta, Gilia Hallii, G. ten- 
uiloba, Oreocarya leucophaea confertiflora, Monardella linoides stricta, and Collinsia 
callosa, new species, varieties and names. 


Piper, C. V. New and noteworthy northwestern Plants. Erythea, 
7: 99-104. 31 QO. 1899. 


New species and varieties in Sitanion, Elymus, Poa, Danthonia, and Trillium. 
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Porter, T. C. Flora of the Pocono Plateau. Rhodora, 1: 182-185. 
O. 1899. 

Rand, E. L. Pinus Banksiana on Mt. Desert Island. Rhodora, 1: 
135, 136. Jl. 1899. 

Rand, E. L. Swuéularia aquatica on Mt. Desert Island. Rhodora, 1: 
155, 156. Au. 1899. 


Rydberg, P. A. Delphinium Carolinianum and related Species. Bull. 
Torr. Bot. Club, 26: 582-587. 15 N. 1899. 


D. geraniifolium, D. albescens, D. macroseratilis, and D. Wootoni, new species. 


Rydberg, P. A. New Species from the Western United States. 
Bull. Torr. Bot. Club, 26: 541-546. 160. 1899. 

New species in Juncus, Allium, Astragalus, Potentilla, Horkelia, Mertensia, Sym- 
phoricarpos, Erigeron, and Antennaria. 

Robinson, B. L. Preliminary Lists of New England Plants, IV. 
Rhodora, 1: 212-214. N. 1899. 

Includes Cistaceae, Elatinaceae, Hypericaceae, Anacardiaceae, Sapindaceae, and 
Polygalaceae. 

Rose, J. N. Notes on useful Plants of Mexico. Contr. U. S. Nat. 
Herb. §: 209-259. pil. 28-64. f. 31, 32. 31 O. 1899. 

Rose, J. N. Studies of Mexican and Central American Plants.—No. 
2. Contr. U. S. Nat. Herb. 5: 145-200. pl. 18-25. f. 770. 3% 
O. 1899. 

Rearrangement of Agaveae. Synopsis of Missolia. Notes on Rutaceae, Turneraceae, 
Clitoria, Malvaceae, Bombaceae, Passifora, Waltheria, Thalictrum, Cedrela and Le- 
guminosae, with numerous new species. 

Rose, J. N. Three new Species of Zyradescantia from the United 
States. Contr. U. S. Nat. Herb. §: 204-206. 31 O. 1899. 

T. humilis, 7. gigantea, and 7. scopulorum. 

Rose, J. N.  7Zve/easea, a new Genus of Commelinaceae. Contr. U. 
S. Nat. Herb. 5: 207, 208. 31 O. 1899. 

Based on 7radescantia brevifolia, T. leiandra, and 7. tumida. 

Russell, W.S.C. Some Orchids of the upper Pemigewasset Valley. 
Rhodora, 1: 199, 200. N. 1899. 


Salmon, E.S. S&ryum argentum L. var. lanatum (P. Beauv.) B. & 
S. Rev. Bryol. 26: 41, 42. 1899. 

Senn, G. Ueber einige coloniebildende einzellige Algen. Bot. Zeit. 
57': 39-104. pl. 7, 2. figs. 1-379. 1 Je. 1899. 


Shear, C. L. Our Puffballs.—I. Asa Gray Bull. 6: 93-97. A/. 2. 
D. 1898. 
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Smith, E. C. Further Additions to the Flora of Middlesex County, 

Mass. Rhodora, 1: 97, 98. Je. 1899. 

Smith, C. O. Notes on the Species of Agaricus (Psalliota) of the 

Champlain Valley. Rhodora, 1: 161-164. S. 1899. 

Stone, G. E. Past and present floral Conditions in Central Massa- 

chusetts. Rhodora, 1: 143-148. Au. 1899. 

U[nderwood, L. M.]. Mrs. Arvilla J. Ellis. Bull. Torr. Bot. Club, 

26: 553. 160. 1899. 

Webster, H. A peculiar State of Polyporus pergamenus. Rhodora, 

1: 136, 137- Jl. 1899. 

Webster, H. Fungi in Greenhouses. Rhodora, 1: 83, 84. My. 

1899. 

Webster, H. Morchella bispora. Rhodora, 1: 156, 157. Au. 

1899. 

Webster, H. Aydnum caput-medusae. Rhodora, 1: 108-110, 

Je. 1899. 

Wheeler, C. F. Additions to the Michigan Flora since 1892. Rep. 

Mich. State Board Agric. for 1898 :—(1-12). 1899. 

Includes list of 233 species of spermaphytes and pteridophytes. 

Whitney, L. C. List of Vermont Myxomycetes with Notes. Rho- 

dora, 1: 128-130. Jl. 1899. 

Wiegand, K. M. Some species of Bidens found in the United States. 

Bull. Torr. Bot. Club, 26: 399-422. 17 Au. 1899. 

Discussion and description of the principal members of Bidens 3 Platycarpae. Bi- 
dens melanocarpa, B. melanocarpa pallida, B. frondosa puberula, B. comosa acuta, 
B. dentata (Nutt.), B. cernua elliptica, and B. cernua integra, new species, varieties 
and names. 

Wille, N. New Formsof green Algae. Rhodora, 1: 149, 150. Au. 

1899. 

Llakatothrix Anricana sp. nov. 

Williams, E. M. Common edible and poisonous Amanitas. Asa 

Gray Bull. 6: 80-84. f 77. O. 1898. 

Williams, T. A. Half hours with Lichens. Asa Gray Bull. 6: 1r- 

5. F. 1898; 77-80. O. 1898. 


Williams, T. A. Amanita strobiliformis Vitt. Asa Gray Bull. 7: 
87, 88. ~/. 6. O. 1899. 


Williams, R. S. Botanical Notes on the Way to Dawson, Alaska. 
Plant World, 2: 177-181. Au. 1899. 
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Williams, E. M. Notes on Amanitas. Asa Gray Bull. 7: 77-79. 
Au. 1899. 


Williams, E. M. The American Lepiota. Asa Gray Bull. 7: 67, 
68. pl. 5. Au. 1899. 


Wisselingh, C. van. Ueber das Kerngeriist. Zweiter Beitrag zur 
Kenntniss der Karyokinese. Bot. Zeit. 57: 155-176. pl. 5. 16S. 
1899. 

Yasuda, A. On the Influence of inorganic Salts upon the Conidia- 
formation of Aspergillus niger. Bot. Mag. Tokyo, 13: 85-90. 
20 Jl. 1899. 


[ This Index is reprinted each month by the Cambridge Botanical Supply Company 
in card catalogue form. ] 
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Errata 


P. 235, fourteenth line. For five, read fine. 


P. 350. No. VIII. was accidentally omitted in numbering 
this series of papers. 

P. 356, twenty-first line. For C. sguarrosa, read G. squarrosa. 

P. 444. In “explanation of Plate 366,” Fig. 17. For spores, 
xX 315, read spores, X 230. 

P. 545, first line. For Symphoricarpus, read Symphoricarpos. 

P. 583, thirteenth line (in key). For Wootont, read Wootonii. 

P. 587, thirteenth line. For Wooton, read Wootonit. 
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Achillea in North America, The genus, 365. 

Acrostichum lomarioides Jenman, 318. 

Alabama Flora, Notes on some new and little known plants of the, 118. 

Algae of the Pacific Coast, Four siphoneous (Plate 350), 1 

Anthurus borealis Burt. ( Figure), 628. 

Asclepiadaceae, Studies in the—IV. 423. 

Asplenium Glenniei Baker in Synopsis Filicum. 2d, Ed., p. 488, Notes on, 58. 


Bignonia venusta, On the development of the pollen grain and the embryo-sac 
(Plates 352-354), 89. 

Bryological memorial meeting at Columbus, Ohio, A, 325. 

Cantharellus from Maine, A new, (Figure), 254. 

Chicago District, Notes on plants of the, 303. 

Colorado, New Plants from, 256. 

Columbus, Ohio, A bryological memorial meeting at, 325. 

Columbus, Ohio, August 17-25, 1899, A synopsis of the proceedings of the botanical 
organizations meeting at, 500. 

Covillea and Fagonia, Notes on, 301. 

Delphinium Carolinianum and related species, 582. 


Ellis, Mrs. Arvilla J. (Obituary notice), 553. 
Erysiphaceae, Some Northwestern, 138. 


Fagonia, Notes on Covillea and, 301. 

Ferns, American—II. The genus Phanerophlebia (Plates 359, 360), 205. 
Fungi from Mississippi, New, 493. 

Fungi from South America, Some, 632. 

Fungi, New species of, 63. 

Fungi, The influence of wet weather upon parasitic, 381. 


Guardiola, Revision of the genus, 232. 

Howe, Elliot C., 1828-1899, 251. 

Irritation on the economic coefficient of sugar, The effect of chemical, 463. 
Juncus repens Michx., A morphological and anatomical Study (Plate 363), 359. 


Lacinaria, A new species of ( Plate 351), 21. 

Leguminosae, Studies in the, III., 106. 

Listera, A revision of the genus (Plates 356, 357), 157. 

Literature relating to American Botany, Index to recent, 29, 84, 153, 201, 266, 332, 


395, 458, 506, 554, 599, 642. 
Lycopodium, Two hitherto confused species of (Plate 370), 599. 


Maine, A new Cantharellus from, (Figure), 254. 
Maine, Contributions to a knowledge of the Myxogasters of, III., 320. 
Mildew of the apple, A little known (Plate 364), 373. 
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Mildews, A new genus of powdery,—Erysiphopsis, 594. 
Mississippi, New fungi from, 493. 

Moss, A new tertiary fossil, 79. 

Mycological notes, IV. (Figs. 1, 2), 12.; V, 


N 


7 
Mycorhiza of Tipularia unifolia, The (Plate 372), 635. 
Myxogasters of Maine.—III. Contributions to a knowledge of the, 320. 


Nereocystis, Observations on (Plates 361, 362), 273. 
New Zealand, Two new Polypodia from, 316. 
Nomenclatural notes.—II., 376. 


Nomenclature, The advantages of 1737 as a starting point of botanical, 488. 


Pacific Coast, Four siphoneous algae of the ( Plate 350), 1. 

Panicums, Some new species. —I., The dichotomous, 568. 

Pellaeas, The habitats of the, 596. 

Phanerophlebia, American Ferns, II. The Genus (Plates 359, 360), 205. 

Polypodia from New Zealand, Two new, 316. 

Powdery Mildews—Erysiphopsis, A new genus of, 594. 

Powdery Mildews, The common parasite of the ( Plate 358), 184. 

Proteids in Plants, The primary Synthesis, of, 36. 

Pyrenomycetes, Contribution to a better knowledge of the.—I. ( Plates 365, 366), 432. 


Saprophytism, Symbiosis and ( Plates 367-369), 511. 

Scleropodium, A revision of the North American species of, 531. 

Sisyrinchium, Studies in, I.-VI., 217, 297, 335, 445, 496, 628. 

South America, An enumeration of the plants collected by Dr. H. H. Rusby in, 
1885-1886, XX VI-XXVII, 145, 189. 

South America, Some fungi from, 632. 

Sugar, The effects of chemical irritation on the economical coefficient of, 463. 

Symbiosis and Saprophytism (Plates 367-369), 511. 


Tipularia unifolia, The mycorhiza of (Plate 372), 635. 
United States and Canada, Some species found in the, 399. 


Viola, The morphology of the genus (Figures 1-30), 172. 
Volutella, A new (Plate 371), 617. 


Washington Botanical Club, The, 82. 

Washington, Some new species from ( Plate 355), 135- 

Western North America, New and interesting plants from, V.-VIII., 312, 547, 588, 
621. 

Western United States, News pecies from, 541. 

Wyoming, New plants from, V.-X., 5, 122, 232, 350, 480. 
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A BIES, 379- 

A Abronia, 7. 

Acacia, 491. 

Acer, 18. 

Acetabularia, 71. 
Acetosella, 490. 

Achillea, 141, 365, 372. 
Aconitum, 8. 
Acrostichum, 318, 319. 
Adenocystis, 292. 
Aecidium, 382, 493. 
Aesculus, 488 

Agaricus, 66, 67, 68. 
Agave, 634. 

Ageratum, 488. 

Agastache, 622. 

Aghardia, 2. 

Agropyron, 139, 142, 310. 
Ajuga, 488. 

Alaria, 279, 292. 

Albugo, 501. 

Allionia, 310. 

Allium, 103, 135, 437, 446, 541. 
Alnus, 140, 141, 144, 379. 
Alona, 152. 

Alternaria, 434. 

Amanita, 16. 

Amarantus, 48. 

Amblia, 206, 207. 
Ambrosia, 141. 
Ampelanus, 425, 427, 428. 
Ampelomyces, 184, 185. 
Anacamptodon, 303. 
Anaphalis, 357. 
Anastatica, 394. 
Andropogon, 633. 
Anemonospermos, 488. 
Anguina, 490 

Anogra, 240. 

Antennaria, 546. 
Anthaenantia, 494. 
Anthoceros, 500. 
Anthurus, 628, 629. 
Antiphytum, 149. 
Antirrhinum, 377. 
Aplectrum, 519, 520, 521, 528. 
Apoeynum, 24, 428. 
Arabis, 123, 124. 
Aragallus, 548. 

Arctotis, 488. 
Arcyphyllum, 106, 112, 114, 115. 
Arcyria, 323, 324. 
Arenaria, 7, 8, 350, 351, 352, 353- 


Arisaema, 500. 


| Aristida, 306, 311. 
Armena, 490. 


| Arnica, 139, 140, 141, 49I. 
| Artemisia, 140, 141, 309, 485. 


Arundinaria, 500. 
Asclepias, 423, 424. 


| Ascochyta, 495. 


Aspergillus, 466. 

Aspiospora, 634. 

Asperula, 330. 

Aspidium, 61, 205-210, 212, 213, 263. 

Asplenium, 58, 59, 60, 61, 62, 331. 

Aster, 23, 28, 141. 

Asterella, 598. 

Asterina, 633. 

Astraeus, 394. 

Astragalus, 9, 10, II, 142, 256, 257, 488 
541, 542. 

Athyrium, 59. 

Auricularia, 633. 

Azalea, 26, 381. 


ACCHARIS, 26. 

| Badula, 92. 
Balsamorrhiza, 14. 
Bassocystis, 184. 

Bassovia, 197. 

Batatas, I51. 

Beckmannia, 142. 
Bernhardia, 491. 

| Beta, 38. 

Betula, 143. 

Bidens, 143, 187, 310, 399-418, 420-422. 
Bigelovia, 138, 141. 
Bignonia, 89, 90, 92, 94, 98, 101, 103. 
Boltonia, 141. 

Bombax, 632. 

Botrytis, 12, 382. 
Bougainvillea, 393. 
Brachistus, 152, 198, 199. 
Brachythecium, 531, 538, 540. 
Brittonastrum, 621, 622. 
Bromus, 142, 309. 

| Bulbine, 488. 

Bulbocodium, 491. 

Bulga, 488. 

Bursa, 379. 

Byrrhidium, 80. 


| 

(CABOMBA, 504. 
Cactus, 491. 

| Caeoma, 382. 

| Cakile, 491. 
Calamagrostis, 310. 
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Calendula, 491. 

Callitriche, 307. 

Calluna, 489. 

Calonyction, 151. 

Calypso, 518-521, 528, 529, 530. 

Camara, 491. 

Canna, go. 

Cannabina, 491. 

Cantharellus, 254, 255. 

Capnodes, 49I. 

Capnorchis, 491. 

Capraria, 376. 

Caprifolium, 491. 

Capsella, 330. 

Cardamine, 306. 

Carex, 252, 306, 307, 493. 

Carduus, 141. 

Carelia, 4838. 

Carica, 488. 

Carpesium, 488. 

Cassandra, 488. 

Cassia, 91, 305. 

Cassiope, 392. 

Castanea, 379, 491. 

Castilleia, 133, 134, 245, 246, 314, 480. 

Celastrus, 144. 

Celtis, 187, 503. 

Centaurea, 309. 

Cephalanthera, 511, 513, 515, 517, 518, 
528, 530. 

Cephalozia, 24. 

Cephaloxys, 364. 

Cerastium, 239, 382. 

Ceratodes, 491. 

Ceratomyxa, 324. 

Cercospora, 72-74. 

Cerebella, 494. 

Cereus, 491. 

Cestrum, 200. 

Chaetophora, 92. 

Chamaecerasus, 491. 

Cheilanthes, 331. 

Cheiranthus, 351, 352. 

Chenopodium, 48, 391. 

Chianthemum, 489. 

Chlorodesmis, 3. 

Chondrioderma, 322. 

Chrysophyllum, 79. 

Chrysopogon, 494. 

Chrysopsis, 141. 

Cicinobolus, 184, 185, 186. 

Cistus, 491. 

Cissampelos, 633. 

Cladosporium, 386, 434. 

Clavaria, 70. 

Claytonia, 382. 

Clematis, 547. 

Cleome, 503. 

Clitocybe, 521. 

Clitopilus, 65. 

Clitoria, 488. 

Codium, I, 2, 4. 
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1Coix 488. 
Coleosporium, 632. 

' Colacynthis, 491. 
Colletotrichum, 72, 389. 
Coldenia, 148. 
Collomia, 143, I 
Comatriche, 322. 
Coniosporium, 495. 

Convallaria, 488, 490. 

Convolvulus, 149, 150. 

Conyzodes, 488, 

Copisma, 106. 

Coprinus, 68, 69. 

Corallodendron, 489, 

Corallorhiza, 521-526, 530, 636, 637. 
Cordia, 145, 146, 147, 488. 

Coreopsis, 310, 399, 401, 403, 404, 417, 

419. 

Cornus, 143. 

Corrigiola, 488. 

Costaria, 276, 292. 

Covillea, 301, 302. 

Crataegus, 140, 143, 187. 

Craterellus, 69, 70. 

Crepidotus, 66. 

| Crepis, 142, 314, 315, 486, 488, 551. 
Cribraria, 322, 323. 

Croton, 488. 

Cuminum, 488, 489. 

Cuscuta, 131, 132, 152, 276, 378. 
Cyathea, 316, 317. 

Cylindrosporium, 13, 386. 

Cymbalaria, 379. 

Cymopterus, 240. 

Cynanchum, 427, 428, 488. 
| Cynoglossum, 187. 

Cyperus, 26, 306, 307. 

Cyphomandra, 195, 196. 

Cypripedium, 24, 641. 

Cyrtomium, 206, 207. 

Cystopus, 18, 382, 387. 

Cystopteris, 331, 598. 


Cytidium, 320. 
] ACTYLOCTENIUM, 379. 
Dalea, 117. 
Damasonium, 491. 
Datura, 89, 502, 
Decumaria, 495. 
| Delphinium, 582, 587. 
| Dens-Leonis, 379. 
| Derbesia, 3, 4. 
| Diachea, 322. 
Diasperus, 490. 
Dichondra, 152. 
| Didymosphaeria, 442, 443. 
| Dimorphotheca, 491. 
Diodonta, 403. 
| Diospyros, 92. 
| Diplodina, 494. 
| Dolicholus, 106, 107, 108, 111-116. 
Dothidea, 442-444, 633. 
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Draba, 237, 238, 239, 352, 622-627. 
Dracunculus, 491. 

Dryadaea, 488. 

Dryas, 488. 

Dryopteris, 25, 316, 331. 


Dunalia, 199. 
491. 
+ Echinops, 488. 

Elatine, 377, 488. 

Elatinoides, 377. 

Eleocharis, 304, 305, 438, 443. 

Elephantopus, 632. 

Elephas, 491. 

Enslenia, 425, 427. 

Epifagus, 379, 380. 

Epilobium, 143. 

Epipactis, 159, 163, 165, 168. 

Epipogon, 530. 

Equisetum, 640. 

Eragrostis, 310, 501. 

Eretrichium, 149. 

Erica, 489. 

Ericodes, 489. 

Erigeron, 141, 246-250, 392, 545, 546, 
591, 592. 

Erysibe, 432. 

Erysimum, 351. 

Erysiphe, 138, 139, 140, 142, 184, 185, 
373) 594, 595- 

Erysiphopsis, 594, 595- 

Erythrina, 489. 

Erythronium, 382, 502. 

Euonymus, 24, 144. 

Eupatorium, 120. 

Eurhynchium, 535, 538, 540. 

Evolvulus, 152. 

Exoascus, 382. 


Exobasidium, 381. 
;OPYRUM, 379 


Feuilleea, 489. 
Filix-mas, 379. 
Fimbristylis, 359-362, 390. 
Fistulina, 70. 

Flammula, 65, 66. 

Foeniculum, 491. 

Fontinalis, 279. 

Fourcroya, 393- 

Fragaria, 143. 

Fraxinus, 144. 

Fucus, 273. 

Fuligo, 321, 322, 323, 324. 

Fuirena, 305. 

(,ALANTHUS, 489. 
x Galeopsis, 489. 


Galera, 66. 

Galium, 330. 
Gastridium, 2. 
Gentiana, 640, 641. 
Geraniospermum, 489. 
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Geranium, 143, 489. 

Gerasacanthus, 145. 

| Gilia, 13, 132. 

| Gillardia, 143. 

| Glaux, 391. 

| Glechoma, 490. 

| Gleichenia, 316. 

| Glycine, 108, 112, 114, 115. 

| Glycyrrhiza, 144. 

| Guajava, 490. 

| Gnaphalium, 120, 121, 357. 

| Guardiola, 232, 233, 234, 235. 

Gomphrena, 489. 

' Gonolobus, 92, 425-431. 

Gratiola, 376 

Grenada, 425. 

Grimaldia, 309. 

| Grindelia, 132, 138, 141, 184, 185, 186, 
315, 355- 

Gruinalis, 489 

Gymnandra, 378. 

Gymosporangium, 381-384. 


Gymnostomum, 81. 
HELIANTHEMUM, 379, 491. 
Helianthus, 26, 132, 141, 310, 419, 
421. 
Helenium, 141, 489. 
Helleborus, 103. 
Helleria, 250. 
Heliotropium, 149. 
Helvella, 70, 71. 
Hemerocallis, 94, 98. 
Hemiarcyria, 323. 
Heuchera, 595. 
Hieraciodes, 488. 
Hieracium, 487. 
Hirneola, 633. 
Homalgbus, 144. 
Horkelia, 542, 543- 
Humulus, 143, 187. 
Hyacinthus, 490. 
Hydrogonum, 488. 
Hydrophyllum, 136, 141. 
Hygrophorus, 25, 64. 
Hymenochaete, 633. 
Hymenopappus, 545, 551. 
Hymenophyllum, 316. 
Hypnum, 81, 532-537; 540- 
Hypopitys, 379. 
Hypoxylon, 253, 634. 
ATIA, 428. 


Bz 

Illecebrum, 489. 

Ilysanthes, 376. 

Inga, 489. 

| Inula, 489. 
| Ipomoea, 149, 150, 151. 
| Iris, 360 
| Isariopsis, 382. 
Isoetes, 640, 
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INTIA, 151. 
d Juanulloa, 200. 
Juncus, 308, 359-364, 541. 
Juniperus, 381, 502, 564. 


K ALMIA, 25. 
Kickxia, 377. 
Kneiffia, 25. 
Kuhnistera, 592, 593. 
Kosteletzkya, 379. 


| ACINARIA, 21. 

+ Lactuca, 486, 503. 
Ladanum, 489. 
Lagoecia, 489. 
Lamproderma, 321, 322. 
Lappula, 243. 
Larrea, 301, 302. 
Lasianthus, 491. 
Lathyrus, I11, 135, 139, 144. 
Lauresia, 200. 
Lemna, 40. 
Lentiscus, 490. 
Leocarpus, 320. 
Lepargyraea, 142. 
Lepidanche, 378. 
Lepidium, 124, 125, 312, 313, 489. 
Lepiota, 63. 
Leptamnium, 380. 
Leptonia, 65. 
Lespedeza, 142. 
Lesquerella, 124, 238, 239. 
Leucocrinum, 501. 
Leuconymphaea, 491. 
Lilium, 6, 7, 24. 
Linnaea, 392, 489. 
Limnanthemum, 145. 
Limnobium, 540. 
Linaria, 377, 379. 
Lindbladia, 322. 
Linosyris, 490. 
Linum, 305. 
Listera, 157-161, 163-171, 421. 
Lithocardium, 488. 
Lithospermum, 244, 245. 
Lobelia, 491. 
Lomaria, 316. 
Lonicera, 144, 187, 378, 491. 
Lophanthus, 143. 
Lotodes, 490. 
Lotus, 142. 
Lunularia, 489. 
Lupinus, 42, 54, 127, 128. 
Lycogala, 323. 


Lycopodium, 81, 92, 503, 559, 560, 561, 


562, 565, 567. 


Lygodesmia, 138, 141, 185, 186, 187. 


Lygodium, 79. 


ARCHANTIA, 598. 
Macrocalyx, 141. 
Marsilea, 489. 


| Marsonia, 634. 

| Malacothrix, 485, 486. 

| Malvaviscus, 491. 

Malus, 379. 
Malvinda, 491. 
Majanthemum, 488, 490. 
Majorana, 491. 
Meibomia, 140, 491. 
Melanospora, 433, 434, 435, 444- 
Melia, 490. 

| Melilotus, 379, 489, 491. 
Mellichampia, 425. 
Melocactus, 491. 
Melobesia, 3, 4. 


Mertensia, 139, 141, 243, 244, 548, 550, 


| 640. 
Mesembryanthemum, 379. 
Microsteris, 313, 314, 621. 


Microsphaera, 139, 140, 144, 187, 253,595. 


Michelia, 490. 
Microglossum, 71. 
Monilia, 382-388. 
Morongia, 495. 
Monotropa, 24, 527- 
Monotropsis, 376. 
Muscari, 490, 491. 
Muscites, 
Myagrum, 499, 491. 


NACREA, 357- 

4 Narcissus, 28. 
Nasturtium, 309, 489. 
Nelumbo, 491. 
Nematuris, 428. 
Neottia, 163, 165. 
Nepeta, 490. 
Nephrodium, 206. 
Nereocystis, 273-280, 291-294. 
Negundo, 144. 
Nymphaea, 491. 


()* ILARIA, 489, 490. 
Oenothera, 128, 129, 139, 142. 
Oftia, 491 
Oidium, 187. 

Onagra, 382. 

Onobrychis, 491. 

Onoclea, 26, 319, 330. 
Onosmodium, 640. 
Odnopsis, 481. 

Odspora, 77. 

Ophiobolus, 436. 

Ophioglossum, 307. 

Ophrys, 158, 159, 163, 165. 
Oplismenus, 633. 

Opuntia, 491. 

Ornithopodium, 490. 

Ornithopus, 490. 

Orobanche, 380. 

Orthocarpus, 481. 

| Osmunda, 319. 

Ostrya, 379. 
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Oxalis, 24, 490, 501. | Polemonium, 251, 353, 354. 


Oxydectes, 488. | Populus, 144. 
Oxydendron, 495. Potamopithys, 488. 
Oxytropsis, 488. Potentilla, 23, 25, 256, 480, 542. 
| Polygonum, 17, 139, 141, 309, 503. 
AEONIA, 12, 28. | Polygonatum, 490, 491. 
Pachylophus, 128, 129. Polypodium, 205, 207, 209, 210, 211, 
Paliurus, 491. 316, 317. 
Pandanus, 617, 618, 620. Polyporus, 69. 
Panicum, 16, 17, 304, 305, 306, 310, 311, Polystichum, 205. 
494, 568-58q. Prabavema, 391. 
Papaya, 488. Prunus, 118, 143, 502. 
Parnassia, 594, 595. Psathyra, 68. 

I Paronychia, 236, 237. Pseudomonas, 77. 7 
Patagonica, 490. Psidium, 490. 
Parthenocissus, 144. Psilocarya, 304, 305, 493. ce 
Patagonula, 490. Psilocybe, 68 "? 
Pavia, 488. Psoralea, 14, 249. f. 
Pedicularis, 143. Ptarmica, 365, 367, 368. 

Pelagophycus, 274-277. Ptelea, 313. 

Pelargonium, 489. Pteris, 319. 

Pellaea, 308, 596, 597, 598. Pterospora, 527. 

Peucedanum, 130. Puccinia, 13, 17, 253, 381, 382, 386, 632. 


Penicillium, 466, 467, 469, 474, 476, 478. Purpusia, 542. 


Pentstemon, 242, 308, 309, 354, 355, 591. Pyrenophora, 440, 444. 


Peramium, 520. 
Periclymemum, 491. 
Perisporium, 439, 444. 
Peronospora, 18, 382, 387. 
Petridoria, 482. 

Petalostemon, 592, 593. 
Peziza, 633. 

Phacelia, 132, 141, 145, 242. 
Phanerophebia, 205-216, 263. 
Pharbites, 151. 

Phaseolus, 113, 114, 115, 116, 117. 
Philadelphus, 143, 595. 
Phlox, 13, 314, 490. 
Phragmites, 500. 

Phyllachora, 442, 633 


Phyllactinia, 140, 143, 187, 594, 595. 


Pyrus, 373, 374- 
547. 


Quamoclita, 151. 
Quercus, 144, 495, 503. 


ANUNCULUS, 142, 350. 
Ramularia, 382. 

Raphanistrum, 491. 
Rapisteum, 491. 
Rapuntrium, 491. 
Reseda, 309. 
Rhagadiolus, 491. 
Rhus, 490. 
Rhynchosia, 106, 108, 116. 
Rhynchostegium, 79, 80. 


Phyllanthus, 490. Ribes, 143. 
Physalis, 119, 196, 197. | Rosa, 143. 
Physalospora, 384. Roulinia, 425. 
Physarum, 320, 321, 324. Rubus, 24. 


Phytophthora, 20, 383, 384, 387, 388. 


Piricularia, 18. 


Pistacia, 490. | Ruppia, 122. i 
Pisum, 187. ' Rynchospora, 304, 494. a 
Planera, 79. 
Plantago, 310, 311. ABAL, 495. 7 
Plasmodiophora, 72, 73. “7 Saccorhiza, 280, 291, 292. a 
Plasmopora, 382, 384. Saccellium, 147. : 
Pleospora, 432, 436, 438, 443- Sagittaria, 6. 

Poa, 142, 432, 433, 435, 437- Salicornia, 122. 

Pocosphaeria, 439, 444. Salix, 144. 

Podocarpus, 527-529. Salpichroa, 199. 

Podophyllum, 103. Salsola, 434, 436-438, 441. 

Podosphaera, 143, 595. Saracha, 197. : 
Podostemma, 424. | Sarracenia, 501. 
Poecilochroma, 199. Saxifraga, 382-392. : 
Pogonia, 25. Scirpus, 5, 308 2 


Rudbeckia, 141. 
Rumex, 45, 48, 49. 
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Schweinitzia, 376. 

Scleropodium, 531-540. 

Scleria, 304, 305. 

Scytosiphon, 294. 

Securidaca, 491. 

Securigera, 491. 

Semina, 489. 

Senecio, 137, 143, 483, 484, 552, 592, 
622, 640. 

Septoria, 389. 

Sertula, 489. 

Sesamum, 490. 

Setana, 501. 

Sida, 491. 

Silene, 308. 

Sinapis, 40. 

Sisyrinchium, 94, 217-230, 297-300, 335- 
349, 399, 445-457, 490-499, ©05- 
O16. 

Spartina, 500. 

Sphaerellopsis, 493. 

Sphaeria, 442. 

Sphaerium, 485. 

Sphaerocephalus, 488. 

Sphaerostigma, 130. 

Sphaerotheca, 139,140, 142, 143, 187, 
373-375, 594- 

Sphagnum, 81. 

Spiesia, 142, 488, 548. 

Spiraea, 24, 143. 

Spiranthes, 306. 

Sporobolus, 311. 

Solanum, 1§2, 189-195, 197, 198, 199,632. 

Solidago, 120, 132, 141. 

Sordaria, 432, 433, 435, 439, 441, 444. 

Sorghum, 494. 

Sorosporium, 494, 633. 

Stachys, 142, 589, 590. 

Stapelia, 490. 

Statice, 491. 

Stelmagonum, 424. 

Stemonitis, 322. 

Stereodon, 533. 

Sterigmatocystis, 446, 467-469, 473, 475, 
477, 

Stillingia, 493. 

Stipa, 310. 

Stissera, 490. 

Streptanthus, 126. 

Stropharia, 68, 253. 

Struthiopteris, 26. 

Synchytrium, 382. 

Syndesmon, 393. 

Synthyris, 377, 378. 

Symphoricarpos, 144, 491, 544. 


Syringa, 144. 
“TABAC ‘ETUM, 484. 
Telis, 490. 

Ternatea, 488. 
Tetradymia, 482. 
Tetragonanthus, 145. 
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| Tetratheca, 91. 

| Thalesia, 380. 
Thalictrum, 142. 

| Thalysia, 490. 
Thelepodium, 126-127. 
Thermopsis, 239, 240. 
Thesium, 490. 

Thismia, 637. 
Thunbergia, 92. 
Thymbia, 491. 
Tilmadoche, 320. 
Tipularia, 501, 635, 637. 
Todea, 310. 
Tournefortia, 148, 149. 
Toxicodendron, 490. 
Tragacantha, 488. 
Trematosphaera, 432, 441, 444. 
Tricholoma, 63, 253- 
Trichomanes, 316. 
Trichothecium, 466, 469, 474, 478. 
Trichosanthus, 490. 
Trientalis, 376, 377. 
Trifolium, 112, 114, 115, 142. 
Trigonella, 490. 
Triosteospermum, 491. 
Trollius, 491. 
Tropaeolum, 490. 
Troximon, 142, 143. 
Tryblidiella, 633 
Tulipifera, 491. 
Tulocarpus, 235. 


379. 

_Ulmus, 79, 144. 

Uncinula, 18, 144, 187, 594, 595. 
Unifolium, 490, 491. 

Uredo, 305. 

Urocystis, 74, 382. 

Uromyces, 632. 

Ustilago, 16, 17, 77, 382, 493. 
Utricularia, 306. 


.ACCINIUM, 24, 139, 144. 

Vaillantia, 330, 502. 

Valeriana, 392. 

Valonia, 2, 4. 

Veratrum, 588. 

Verbena, 141, 588, 589. 

Vernonia, 21, 

Vicia, 144. 

Viola, 25, 128, 139, 143, 172, 174-181. 

Villarsia, 145. 

Vincetoxicum, 425-431, 488. 

Vitis, 187, 306. 

Volpameria, 490. 

Volutella, 617, 618, 619. 

Volvaria, 64, 65. 


28. 
Woodsia, 331. 
‘ Wulfenia, 377, 378. 
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Wullschlegelia, 511-515, 528. yucca, 442. 
Wyomingia, 249. 

ERACA, 489. ZACINTHA, 491. 
é Xylorrhiza, 249. + Zea, 490. 
Xylosteum, 491. Zostera, 280, 
Xyris, 304. Zygophyllum, 302. 
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PUBLICATIONS BY OFFICERS AND STUDENTS OF THE DEPART- 
MENT OF BOTANY, COLUMBIA UNIVERSITY 


t. MEMoIRS OF THE DEPARTMENT : 


Vol. 1. A Monograph of the North American Species of the Genus 
Polygonum (1895). By John Kunkel Small, Fellow in Botany, 1893- 
1595 ; Curator of the Herbarium, 1895-1898. 

Quarto, 178 pages, 84 plates. Price $6.00. 

Vol. 2. A Monograph of the North American Potentilleae (1898). 
By Per Axel Rydberg, Fellow in Botany, 1896~—7. 

Quarto, 224 pages, 112 plates. Price $6.00. 


2. CONTRIBUTIONS FROM THE DEPARTMENT: 
Vol. 1. Nos. 1-25. 1886-1892. Price $5.00. 


Vol. 2. Nos, 26-50. 1892-1894. Price $5.00. 
Vol. 3. Nos. 51-75. 1894-1895. Price $5.00. 
Vol. 4. Nos. 76-100. 1895-1896. Price $5,00. 
Vol. 5. Nos. 101-125. 1896-1897. Price $5.00. 
Vol. 6. Nos. 126-150. 1897-1898. Price $5.00. 
Vol. 7. Nos. 151-(current). 


. A Text-book of General Lichenology (1896). By Albert 

Schneider, Fellow in Botany, 1895-1806. 

Octavo, 230 pages, 76 plates. Price $4.25 (cloth) ; $3.80 (paper). 
Published by Willard N. Clute & Co, Binghamton, N. Y 

The Department invites propositions relative to exchanges of her- 
barium material or botanical books for any of the above ‘named 
publications. Address Professor L. M. Underwood, Columbia Univer- 
sity, N. Y. City. A list of the titles of Contributions with prices of 
such as can be separately supplied, may be had on application. Many 
of the earlier numbers are out of print, but a few complete sets can be 
supplied. 


4. An Illustrated Flora of the Northern United States, Canada, and 
the British Possessions from Newfoundland to the Parallel of the 
Southern Boundary of Virginia, and from the Atlantic Ocean westward 
to the ro2d Meridian (1896-1898). By Nathaniel Lord Britton, Profes- 
sor of Botany, 1891-1896; Emeritus Professor 1896,—andHon. Addi- 
son Brown. 

Three volumes, royal octavo. Vol. 1, 612 pages; Vol. 2 642 
pages; Vol. 3, 588 pages; 4162 figures in the text, illustrating, every 
species described. 

Published by Charles Scribner’s Sons, New York. Price, in cloth, 
$9.00 for the three volumes; with the indexes and keys bound separ- 
ately, $10.00. 


5. Our Native Ferns and their Allies. (Fifth Edition) :896. By 
Lucien Marcus Underwood, Professor of Botany, 1896-. 

Duodecimo, 156 pages, 35 figures. Published by Henry Holt & 
Co. New York, Price $1.00. 


6. A Text-book of General Botany (1897). By Carlton Clarence 
Curtis, Assistant in Botany, 1892-1895 ; Tutor in Botany, 1895-. 

Octavo, 360 pages; 87 illustrations. Published by Longmans, 
Greey & Co. New York. Price $3.00. 
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A Guide to the Systematic Study of the Fungi and Mycetozoa and their 
Literature. Illustrated with ten heliotype plates, one colored. By 
Lucien M. UNDERWOOD. 


12mo. Pp. 236. Price $1.50 x7 


Contains synopses of the genera of fleshy and parasitic fungi, with 
historical sketch of the study of mycology in America, and copious 
references to the literature of the subject 

Sufficiently technical for accuracy, but intended to enable the 
novice to recognize the systematic position of the ordinary fungi of 
fields and woods. Particular attention is paid to the edible spectes. 


HENRY HOLT & Co., 
29 West 23d Street, : NEW YORK. 


MEMOIRS FROM THE DEPARTMENT OF BOTANY OF 
COLUMBIA UNIVERSITY. 
Vol. II. 


A Monograph of the North American Potentilteae 


By PER AXEL RYDBERG, Ph.D. 
Quarto, 225 pages, 112 full-page plates. Price, $6.00 ev. 


A companion volume to Dr. John K. Small’s « Monograph of the North Ameri- 
can Species of the Genus Pod) ycmum,” published in 1895, which may be had at the 
same price. Address 


L. M. UNDERWOOD, Columbia University, New York City. 


Morphology and Histology of Plants. 


Part I., Morphology, by H. H. Russy. 
Part II., Histology, by S. E. Je.uirre. 


A modern botanical text-book, based upon correct principles of teaching, and with 
the topics arranged in logical sequence, 

Especially adapted to prepare those without a teacher for the determination of 
plants and for the study of Vegetable Physiology. 


Large Octavo, 382 Pages, 693 Illustrations. 
Sent postpaid on receipt of three dollars, by either of the authors, at 115 West 
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IMPORTANT FOR 


Teachers of Botany and General Biology. 


Haematococcus has long been recognized as one of the most valuable 
one-celled motile plants for demonstration and study with elementary 
classes in biology. Many teachers have difficulty in finding the ma. 
terial. A memoir on this interesting organism, by Mr. T. E. Hazen, 
illustrated with two colored plates, has just been published in the 
Memoirs of the Torrey Botanical Club, volume six, part three, in which 
the entire life-history has been carefully described and figured, and 
numerous errors of the ordinary text-books corrected. The brochure 
is specially adapted for the use of elementary students in botany and 
general biology, and can be secured for classes at special rates as noted 
below. 


Price, 50 cents; ten copies or more by express to one address at 
half-price. 
Address, Editor, Torrey Botanical Club, 


Columbia University, New York City. 


IMPORTANT TO 


Libraries and Botanical Laboratories. 


The most important contribution to the knowledge of the Bryophytes of this country 
since the publication of Sullivant’s Icones Muscorum has recently appeared as Volume 
Seven of the Memoirs of the Torrey Botanical Club, entitled, 


The Hepaticae and Anthocerotes 


of California, 
By MARSHALL AVERY HOWE, of Columbia University. 


With Thirty-Five Heliotype Piates. 


While this work is specifically devoted to West Coast Species, the illustrations, 
which are the finest representations of the Hepaticae that have yet appeared, render 
the work of general and direct interest to all students of botany. The work should be 
in every library consulted by botanical students, Price, unbound, $3.00, postpaid. 


Address, M. UNDERWOOD, 
Columbia University, New York City. 
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WET AND DRY 


Cryptogamic and Phaenogamic 
PLANT MATERIAL 
collected and preserved especially 


For CLASS STUDY. 


Microscopes, Lenses, Cover Glasses and Slides, Forceps, Scalpels and Needles. 
“Laboratory Note Book” of high grade Drawing Paper with alternate blank 
and ruled pages. Glassware, Stains, Mounting Paper, etc. 


Cambridge Botanical Supply Co., 
CAMBRIDGE, MASS. 
Everything Useful to Botanists. 


Living Plants and Their Properties 


By Pror. J. C. ARTHUR, Purdue University, and 
Pror. D. T. MacDouGat, Y. Botanical Garden, 


Atimely book of 12 chapters dealing with the special senses of plants, development of irrita- 
bility, compass plants, sensitive plants, effects of cold, growth of leaves, significance of color, com- 
parison of plants and animals, etc.,in a non-technical manner. Original illustrations, interesting, 
comprehensive and thoroughly modern. Printed on enamelled paper, 30 illustrations, 242 + 8 pages, 
marginal sub-titles. Handsomely bound in cloth Postpaid, $1 2s. 

nd orders to Dr. D. T. MacDovuGat, Bedford Park, New "York City, orto Morris anp WIL- 
son, University Book Store, Minneapolis, Minn. 


COMMENTS. 

It is a collection of delightfully written essays on certain of the more important and interesting 
features of living plants in the broadest sense. I'he facts set forth are in all cases the latest resul.s of 
investigation in the various lines, and the language is simple and non-technicsl.— Plant World 

The book will make an admirable addition to the scientific alcove of every public library.—Prof. 
C E. Brsssey. 

It is an interesting volume to all who care to know what science has recently discovered in the 
ond logy of the —New York World. 


BY 


CARLTON C. CURTIS, A.M., Ph.D., 


Tutor in Botany in Columbia University. 


Large Octavo, Cloth. Pp. viii-360. With 87 Illustrations. 
Price, $3.00 zed. 


An introdution to the study of Botany with copious direc- 
ons for laboratory exercises, newly prepared illustrations, their 
nomenclature following the principles adopted by the Botanical 


Club of the American Association for the Advancement of Science. 


LONGMANS, GREEN & CO., New York. 


Sire 
| 
ou 
J 
° 
- 
Lay 


ir 


al 


Rew York Botanical Garden 


MEMOIRS 


The first volume of Memoirs of the New York 
Botanical Garden will be issued during 1899. It will 
contain “An annotated Catalogue of the Flora of Montana 
and the Yellowstone National Park,” written by Dr. Per 
Axel Rydberg 

The Memoirs will be published in large octavo size, as 
matter for them becomes available. Volume L. will consist 
of about 400 pages, and will contain descriptions of a large 
number of new species of plants and critical notes on many 
others, 

Subscriptions to this first volume are now invited. 
The price will be two dollars per copy. 

N. L. BRITTON, 


DIRECTOR-IN-CHIEF. 


A Text-Book of General Lichesalaal 


With Descriptions and Figures of the Genera Occurring in the Northeastern 
United States. 


By ALBERT SCHNEIDER, M. S., M.D. 


The only modern work on North American Lichens, including a discussion of their 
Morphology and Physiology, with a special reference to the phenomena of symbiosis. 

Large octavo, 230 pages, 76 full-page plates. Price in paper, net, $3.80; in cloth, 
$4.25. Sample pages will be sent on application. 


PUBLISHED BY 
WILLARD N. CLUTE & COMPANY, N. Y. 


The following BOOKS from the Library of the late Dr. A.W Chapman are 
offered FOR SALE. Also a duplicate coltection of Dried Plants, consisting of 
5,080 specimens in good order and preservation. 


DeCandolle, Prodromus Syst. Nat. Kegn. Veget , 
Vols. 1 to r2, Vol. 13, Parts I. and IL., and Vol. 
14, $50 

Torrey oer Gray, Flora N. Amer., Vol. 1, $10 oo. 

A. Gray, Synopt. Flora N. Amer. » 1878, 2 Vols., 
$5.00 


A. Gray, Synopt. Flora N. Amer., 1895, 1 Vol., 


$3.00 
A. Gray, Manual Bot. of U.S , 1890, 1 Vol., $1. 50. 
A. Gray, Man, Bot. of U. S., 1856 and 67, 2 Vols., 


$2.00. 
Report Mo. Bot. Garden, 1890-98, 9 Vols., $10.00. 
Pursh, Plants of N. Amer., 1814, 2 Vols., $4.00. 
——_ Gen. N. Amer. Plants to the Yrs. 1817-12, 


$1. 
i Manual Bot. N. Amer., 1833, 1 Vol., $1.00. 
McMillan, Metaspermae Minn. Val., 1 Vol., $2.00. 
Lindley, Introd. to Bot., 1832, 1 Vol., $1.50. 
Watson, Bib. Index to N. Amer. Bot., 1878, 1 
Vol., $3 00. 


Address, MISS KATE woop. Apalachicola, Florida. 


Bergen, Elements Bot., 1878, 1 Vol , 50 cts. 

Scribner, Grasses of Tenn., Part II., 50 cts. 

Grasses S. W., Bull No 12, U.S. Dept. Agr., 
1890, 2 Vols. ; $2 00 

Sugworth. Arbor Fier, Bull. No. 14, U. S. Dept. 

gr., 1897, 50 

Cat. Useful Fibre *Plants of the World, No. 9, U. 
S. Dept. Agr , 1897, 50 cts. 

De Lamark, Histoire Naturelle des Animaux sans 
Vertébres, t Vol., $1.00 

Cont. U. S. Nat. Herb , 1895, t Vol., 25 cts. 

Check List N. Amer. Plants. Description of a 
new Baptisia, and other Papers, $1.00, bound in 
one oct. Vol. 

Papers of Boston Society Nat. Hist., 

Baron Cuvier, Animal Kingdom, 4 Vols. » £6 00. 

I. W. Harris, Entomological Cerrespondence, 
Papers Bost. "Society Nat. Hist., 1869 $2.00, 

G. Morris, Syn. Lepidoptera of N. Amer, $1.00. 
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June, 1898. Just Completed in Three Volumes. 


AN 


ILLUSTRATED FLORA 


OF THE 


Northern States and Canada. 


Westward to the 102d Meridian, including Kansas and Nebraska. 
BY 


Prof. N. L. BRITTON and Hon. ADDISON BROWN, 


With the Assistance of Specialists in Various Groups. 


Every known Species, from the Ferns upward, separately described 
anew, and Ficgurep. Cuts 4162. With ANALYTICAL Key, Keys to 
Families, Species and Genera, the Synonymy, the REvisED NOMENCLA- 
TURE, revised SYSTEMATIC SEQUENCE of Families, a GLOsSARY, and a 
copious Znglish Index, including the PopuLAR Names. The first com- 
plete ILLUSTRATED Manual of Botany published in this country. For all 
students and lovers of plants. 


Vol. 1., Royal 8vo, pp. xii+612; figured species, 1425 uncolored ; 
Ferns to Carpet-weed. Vol. II., pp. iv+643; figures 1426 to 2892; 
Portulaca to Gentian. Vol. III., pp. xvi+588 ; figures 2893 to 4081. 
Appendix 81 figures; Dogbane to Thistle. 


Neatly Bound in Cloth, $3.00 per Volume. 


PUBLISHED BY 


CHAS. SCRIBNER’S SONS, New York. 


Subscriptions may be sent to them, or to 


Prof. N. L. BRITTON, 63 East 49th Street, New York. 


To schools or clubs ordering 10 copies or more, 15 per cent. discount. 
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ESTABLISHED 1851, 


MANUFACTURERS AND IMPORTERS OF 


Chemicals and Chemical Apparatus, 


205, 207, 209 & an Third Ave,, 


Corner of 18th Street. NEW YORK. 


SOLE AGENTS FOR THE UNITED STATES 
OF NORTH AMERICA, FOR 


E. March’s Szline Chemical Stone 
Ware. 


Schleicher & Schuell’s Chemically 
Pure and Common Filter Paper. 


Doctor C. Scheibler’s Saccharome- 
ters (Polariscopes). 

Prof. Jolly’s Specific Gravity Bas 
ances, etc. 


Le Brun F. Desmontes & Co., a 
Paris, Platinum. 


H. Tronesdorff’s C. P. Chemicals. 
SPECIALTIES :—Bacterioscopical Apparatus, Normal Graduated Glass- 


ware, Porcelain from the Roval Berlin and Meissen Factories, Bohem. 
ian and German Glassware, Filter Papers, Agate Mortars, Pure 
Hammered Platina, Balances and Weights, Copperware, Bunsen’: 
Burners and Combustion Furnaces, Apparatus and Chemicals for 
Sugar Chemists. 


LABORATORY OUTFITS 


FOR 
FERTILIZERS, ASSAYERS, UNIVERSITIES snp COLLEGES 
ETCHING, GRINDING AND REPAIRING. 
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PUBLICATIONS OF THE TORREY BOTANICAL CLUB. 


(1) BULLETIN, 

A monthly journal devoted to general botany. Vol. 25 published in 1898 con- 
tained 650 pages of text and 29 full-page plates. Price $200 perannum. For 
Europe to shillings, Dulau & Co,, 37 Soho Square, London, are-agents for England. 

As the supply of several of the volumes is limited, libraries desiring to com- 
plete their files should apply at once, Yearly volumes 1-5 (1870-1874),-and__ vols, 
7-16 (1880-1889), are sold at the published price of One Dollar each, except vols. 
7, 8, 9, fer which double rates are charged. 

Vol. 6 (1875-1879), extending over five years, is furnished at the subscription 
price of Five Dollars, 

Vols. 17-25 (1890-1898), are furnished at the published price of Two Dollars 
each, except Vols. 18 and 21, for which double rates are charged. 

Single copies will be furnished only when not breaking complete volumes. 


(2) MEMOIRS. 


The subscription price is fixed at $3.00 per volume in advance. The numbers 
can also be purchased singly and an invariable price is fixed for each. Those 
omitted from this list cannot be had separately. 

Volume j, No. 2.—A List of the Marine Algz hitherto observed on the Coasts 
of New Jersey and Staten Island, By Isaac C. Martindale. Price, 50 cents. 

No. 3.—An Enumeration of the Hepatice collected by Dr. H. H. Rusby in 
South America, with descriptions of many new species, By Richard Spruce. Price, 

cents, 
" No. 4.—On Seedless Fruits. By E. Lewis Sturtevant. Price, 75 cents. 

Volume 2, No. 1,—On reserve Food Materials in Buds and Surrounding 
Parts, with two plates. By Syron D. Halsted. Price, 50 cents. 

No. 2,—-Contributions to the Botany of Virginia, with two plates. By Anna 
Murray Vail and Arthur Hollick. Price, 75 cents. 

No. 4—A Monograph of the North American Species of the Genus Polyga/a. 
By William E. Wheelock. Price, 75 cents. 

Vol. 3. No. 1.—On the Flora of Western North Carolina and contiguous Ter- 
ritory. By John K. Small and A. A, Heller. Price, 50 cents. 

No, 2—A Revision of the North American Naiadacez with illustrations of all 
the species. By Thomas Morong. Price, $2.00. 

No. 3—An Enumeration of the Plants collected in Bolivia by Miguel Bang. 
By Henry H. Rusby. Price, 50 cents. 

Vol. 4. No. 1.—Index Hepaticarum. Part 1, Bibliography. By Lucien M. 
Underwood, Price, 75 cents, 

No 2.—Report on the Botanical Exploration of Virginia during the Season of 
1892. By John K. Small and Anna Murray Vail. Price, 59 cents. 

No. 3.—An Enumeration of the Plants collected in Bolivia by Miguel Bang—I1. 
By Henry H. Rusby. Price, 50 cents. 

No. 4.—Arachis hypogaea L., with three plates.. By Anna Stockton Pettit, 
Price, 50 cents. 

No. 5.—Monograph of Physalis and related Genera. By P. A. Rydberg. Price, 

cents, 
e Vol. §. List of Pteridophyta and Spermatophyta growing without cultivation 
in Northeastern North America. Prepared by the Botanical Club, A.A. A,S 
Price, $3.00. 

Vol. 6.. No, 1.—An Enumeration of the Plants collected in Bolivia by Miguel 
Bang—III. By Henry H. Rusby. Price, $1.25. 

No. 2.—A Revision of the North American Isotheciaceae and Brachythecia, 
By Abel Joel Grout. Price, 50 cents. 

No. 3.—The Life History of Sphaerella lacustris (Haematococcus pluvialis) 
With two colored plates, By Tracy Elliot Hazen. Price, 50 cents. 

Nos. 4 and 5, completing the volume, will be issued during '8g9. 

Vol. 7.—The Hepaticae and Anthocerotes‘9f California, ‘With thirty five plates, 
By Marshall Avery Howe. Price, $3.00. 

Vol. 8. No t, Part 1.—The Comparative Embryology of the Rubiaceae. With 
four plates. By Francis Ernest Lloyd. ‘Price, 50 cents. 


(g) The Preliminary Catalogue of Anthophyta and Pteridophyta reported as 
growing within one hundred miles of New York, 1888, Price, $1.00. 


Address: L. M. UNDERWOOD, 
COLUMBIA UNIVERSITY, New YorK CirTy. 
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